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Almost as unexplored as the regions above the 
earth's atmosphere, the world of inner space is 
vitally important to man's future — scientific, 
economic, military. A pioneer in undersea 
technology, Aerojet-General has focused unre- 
mitting attention on the sea and its potential for 
more than a decade. 


Our Scientific 
Specialties: 
Hydrodynamics 
Naval Architecture 
Marine Engineering 

Hydrothermodynamic 


Undersea Defense Systems 
Hydropropulsion, Marine Vehicles 
Underwater Intelligence 
Oceanographic Instrumentation 
Underwater Energy Sources 
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purposeful imagination .... in space 

The men of Aerospace probe all disciplines of the space sciences. Chartered exclusively to serve the United States 
Government, Aerospace Corporation applies the full resources of modern science and technology to advanced space and 
ballistic missile systems. D As part of the Air Force-science-industry team, the men of Aerospace evaluate and stimulate 
the free flow of information that results in the imaginative concepts required for national leadership in space. From concept 
to countdown and beyond, Aerospace provides advanced systems analysis and planning; theoretical and experimental research; 
general systems engineering and corresponding technical direction of programs, o Aerospace Corporation, an equal opportunity 
employer, now needs more men to meet these responsibilities. Highly skilled engineers and scientists with advanced degrees, 
knowledgeable in interdisciplinary problem solving, are urged to contact Mr. George Herndon, Room 101 , Aerospace Corpora- 
tion, R O. Box 95081, Los Angeles 45, California. □ Organized in the public 
interest and dedicated to providing objective leadership in the advancement 
and application of science and technology for the United States Government. 


A AEROSPACE 
CORPORATION 




THERE’S NO SUBSTITUTE FOR EXPERIENCE 

Orbital Satellite Tracking — Discoverer, Midas, Mercury — Over three years of proven field 
experience in all aspects of satellite tracking, 

Down-Range Tracking — Reeves equipment, installed in the early days of Canaveral and 
White Sands, is still functioning with proven accuracy after nine years of continuous use. 
Radar Bomb Scoring — Fifteen years of proven experience in the design, installation, and 
servicing of complex radar equipment for the scoring of simulated bombing runs. 

Whatever your radar requirements may be, Reeves has technical, production, and field- 
proven experience to meet your requirements. 


REEVES INSTRUMENT CORPORATION 


A Subsidiary of Dynamics Corporation of America . Roosevelt 


rden City. New York 4 1 


1 Field. Gar. 


AEROSPACE CALENDAR 

Feb. 27— Conference of aircraft operators 
and equipment manufacturers with the 
Federal Aviation Agency to specify air- 
borne equipment requirements of Project 
Beacon report. Department of Labor 
Auditorium. Washington. D. C. 

Feb. 27-Mar. 1— Third Annual Symposium 
on Nondestructive Testing of Aircraft 
and Missile Components (unclassified), 
Cunter Hotel, San Antonio, Tex. Spon- 
sors: Society for Nondestructive Testing; 
Southwest Research Institute. 

Feb. 27-Mar. 1— Symposium on the Appli- 
cation of Switching Theory in Space 
Technology, Palo Alto, Calif. Sponsors: 
Lockheed Aircraft Corp.; AFOSR. 

Mar. 1-3-Eighth Scintillation and Semicon- 
ductor Counter Symposium, IRE, Shore- 
ham Hotel, Washington. D. C. 

Mar. 5-8-Seventh Annual Cas Turbine Con- 
ference and Products Show, American So- 
ciety of Mechanical Engineers. Sham- 
rock Hilton Hotel. Houston, Tex. 

Mar. 6-7— Annual Meeting. Society of Amer- 
ican Value Engineers. Marriott Motor 
Hotel, Washington. D. C. 

Mar. 8-9— Institute of the Aerospace Sci- 
ences - Propulsion Meeting (classified), 
Cleveland. Ohio. 

Mar. 14-16— Electric Propulsion Conference, 
American Rocket Society. Hotel Clare- 
mont, Berkeley. Calif. 

Mar. 16— Annual Robert II. Goddard Me- 
morial Symposium, "'Torques and Atti- 
tude Sensing in Satellites." American As- 
tronautical Society, Washington, D. C. 

(Continued on page 7) 




Now! Capture transient events 
like never before! 


• Virtually no overshoot • Fastest rise time attainable 

Want to capture transients that have eluded you up to now? Or, if you 
are getting them, want them more faithfully? The photo above proves 
it can be done— providing you use DCS high-frequency FM subcarrier 
oscillators and discriminators. These new DCS components are based 
on a high-frequency current switching device, operating with unsatu- 
rated transistors in a manner that permits very long recovery periods. 
Result: faster rise time than ever before possible, with virtually no 
overshoot! 

Components now available for immediate, off-the-shelf delivery: 


DCS High-Frequency VCO (UNIDAP Configuration) 

High-frequency VCO plug-in modules for all standard DCS ~ 

UNIDAP systems. Standard frequencies available: 250, 

400, 550, 700 and 850 kc, all ±40 kc. Also 800 kc, ±300 kc. 

Others available on request. Permits analog intelligence 

both direct tape recording and multiplexing. 

DCS High-Frequency Discriminator 



High-frequency, phase-lock playback dis- 
criminator for use with standard DCS 
UNIDAP and telemetry data systems. Re- 
covers data from all DCS airborne and 
ground high-frequency VCO's. Also used 
with standard DCS predetection telemetry 
recording and standard DCS frequency 
translation systems. Output intelligence 
frequencies up to 300 kc. 


DATA-CONTROL SYSTEMS, INC. 
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Injection-molded parts of TEFLON* FEP assure 
accuracy in electronic tank-level indicator 


This tank-level indicator measures the level of fuel or oil 
in military aircraft. Its readings are based on precise meas- 
urements of electrical capacitance: its accuracy depends on 
maintaining exact mechanical tolerances and electrical 
characteristics in the presence of corrosive fluids, at tem- 
peratures up to 375°F. That's why the two-piece electro- 
mechanical seal is molded of Teflon FEP-fluorocarbon 
resin. The introduction of the new, melt-processible FEP 
resin permits easy injection molding of these components. 

In addition, Du Pont Teflon TFE resins are used as 
insulation on the wire. All Teflon resins offer virtually 


complete chemical inertness, high insulating properties and 
resistance to high temperatures. The extremely low co- 
efficient of friction has permitted the easy-sliding assembly 
more than 250,000 electronic tank-level indicators. 

To find out more about the many opportunities for im- 
proved design with the family of Teflon TFE and FEP 
resins, write to: E. I. du Pont de Nemours & Co. (Inc.), 
Polychemicals Department A W-2 1 9, Room 2526, Nemours 
Building, Wilmington 98, Delaware. 

In Canada: Du Pont of Canada Limited, P. O. Box 660, 
Montreal, Quebec. 



TEFLON® 



AEROSPACE CALENDAR 


(Continued from page 5) 

Mar. 20-21— University of Denver’s Second 
National Symposium on Hypcrvelocity 
Techniques. Denver. Colo. 

Mar. 26-29— International Convention. In- 
stitute of Radio Engineers. Coliseum and 
Waldorf Astoria. New York. 

Mar. 28-29-Third Symposium on Engi- 
neering Aspects of Magnetohydrodynam- 
ics, University of Rochester. Rochester. 
N. Y. Sponsors: American Institute of 
Electrical Engineers: Institute of the Aero- 
space Sciences: Institute of Radio Engi- 
neers: University of Rochester. 

Mar. 29-30-Fourth Annual Electron Beam 
Symposium. Alloy’d Electronics Corp.. 
Cambridge. Mass. 

Apr. 1-4— Mid-Year Conference, Airport 
Operators Council, Shoreham Hotel, 
Washington, D. C. 

Apr. 3-5— Launch Vehicles: Structures and 
Materials Conference. American Rocket 
Society, Ramada Inn, Phoenix, Aria. 

Apr. 3-6— National Aeronautic Meeting (in- 
cluding production fonim), Society of 
Automotive Engineers. Hotel Commo- 
dore. New York, N. Y. 

Apr. 10-12— Second Ss-mposinm on The 
Plasma Sheath-Its Effect Upon Re-entry 
Communication and Detection. New Eng- 
land Mutual Hall, Boston. Sponsor: AF 
Cambridge Research Laboratories. 

Apr. 11-13— Southwestern Conference and 
Electronics Show. Institute of Radio En- 
gineers, Rice Hotel. Houston, Tex. 

Apr. 11-13— Annual Technical Meeting and 
Equipment Exposition. Institute of En- 
vironmental Sciences. Sheraton Chicago 
Hotel. Chicago. III. 

Apr. 12-13-Eighth Annual Ikat Transfer 
Conference. Oklahoma State University. 
Stillwater, Okla. 

Apr. 13— Covemmcnt Contracts Sympo- 
sium. National Assn, of Professional Con- 
tracts Administrators. Ambassador Hotel, 
Los Angeles. Calif. 

Apr. 14-16— Second Conference on Kinetics. 
Equilibria, and Performance of High 
Temperature Systems. University of Cali- 
fornia. Los Angeles, Calif. Sponsor: West- 
ern States Section /Combustion Institute, 
Apr. 16-18— Second International Flight 
Test Instrumentation Symposium. College 
of Aeronautics. Cranficld. England. 

Apr. 16-18— Aerospace Systems Reliability 
Svmposiutn. Institute of the Aerospace 
Sciences, Salt Lake City. Utah. 

Apr. 24-26— Polytechnic Institute of Brook- 
lyn’s Symposium on the Mathematical 
Theory of Automata, United Engineering 
Center, Nesv York. N. Y. 

Apr. 25-29— Western Space .Age Industries 
and Engineering Exposition, Cosv Palace. 
San Francisco. Calif. 

Apr. 30-May 2-Mccting on Manned Space 
Flight, Institute of the Aerospace Sci- 
ences, Hotel Chase, St, I-ouis. Mo. 

May 1-3— Spring |oint Computer Confer- 
ence, Fairmont Hotel. San Francisco. 
May 2-4-1 8th Annual National Forum, 
American Helicopter Society, Sheraton 
Park Hotel. Washington, D. C. 

May 2-11— International Space Research and 
Technology F.xhibition. London. . England. 

(Continued on page 9) 
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We have just fired up . . . 

JET ENGINE OVERHAUL NO. 10,000! 


. . . And are continuing with a dynamic schedule in the overhaul and test of jet 
powerplants and accessories for major airlines and the Military. . . . And in the 
distribution of supplies to the airline industry and to fixed base operators. 


M o 


SERVICE AND SUPPLIES FOR THE AIRLINE INDUSTRY 



AND FOR BUSINESS AVIATION 

Southwest Airmotive Co. 

MAIN JET ENGINE PLANT: Love Field, Dalles 
JTT ENGINE TEST FACILITY: Near Amon Carter Field 
SUPPLY DISTRIBUTION HQ.: Dallas, San Antonio, Houston, Oklahoma City, Tulsa, 
St. Louis, Kansas City, and Denver. 
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(Continued from page 7) 

May 3-d— First International Congress on 
Human Factors in Electronics, Institute 
of Radio Engineers. Lafayette Hotel, 
Long Beach, Calif. 

May 7-9— Materials & Processing for Space 
Environments Symposium, Society of 
Aerospace Material and Process Engi- 
neers. Hotel S taller, St. Louis, Mo. 

May 7-11— Annual Conference. Society of 
Photographic Scientists and Engineers, 
Somerset Hotel. Boston, Mass. Cospon- 
sor: AF Cambridge Research Laboratories. 

May 7-11—1962 'tool Exposition &• Engi- 
neering Conference, Public Auditorium, 
Cleveland. Ohio. 

May 8-10— 12th Annual Electronics Compo- 
nents Conference, Marriott Twin Bridges 
Motor Hotel. Washington, D. C. 

May 14-16— National Aerospace Electronics 
Conference. Institute of Radio Engineers, 
Biltmore Hotel. Dayton. Ohio. 

May 14-16— Joint Technical Society-Depart- 
ment of Defense Symposium on Ther- 
mionic Power Conversion, Antlers Hotel, 
Colorado Springs, Colo. 

May 14-17 — 21st Annual National Confer- 
ence, Society of Aeronautical Weight En- 
gineers. Benjamin F ranklin Hotel. Seattle. 

May 20-24— Annual Conference. American 
Assn, of Airport Executives, Ambassador 
Hotel, Los Angeles, Calif. 

May 21-25— Eighth Aerospace Instrumenta- 
tion Symposium and National Telemeter- 
ing Conference, Sheraton Park Hotel, 
Washington, D. C. 

May 22-24-Confcrenec on Self-Organizing 
Systems, Museum of Science and Indus- 
try, Chicago, 111. Sponsors: Office of 
Naval Research; Armour Research Foun- 

Mav 22-24-National Microwave Theory & 

I cclmiqiics Symposium. Institute of Ra- 
dio Engineers, Boulder, Colo. 

May 24-26— Seventh Region Conference on 
Space Communications. Institute of Radio 
Engineers, Seattle, Wash. 

June 6-7— Symposium on Standards for Fila- 
ment-Wound Reinforced Plastics, Naval 
Ordnance Laboratory, Silver Spring. Md, 
Sponsors: U. S. Navy; American Society 
for 'Festing and Materials. 

June 6-8— Eighth Annual Radar Symposium 
(classified secret). Institute of Science 
and T echnology's Radar Laboratory. Uni- 

June 8-9— 1 3th National Maintenance and 
Operations Meeting, Reading Aviation 
Service. Inc., Reading. Pa. 

June 13-15— Annual Meeting, llcat Transfer 
and Fluid Mechanics Institute, University 
of Washington, Seattle, Wash. 

June 19-21— 39th Meeting, Aviation Dis- 
tributors and Manufacturers Assn., Am- 
bassador Hotel, Los Angeles. 

June 19-22— Summer Meeting, Institute of 
the Aerospace Sciences, Ambassador Ho- 
tel. Los Angeles, Calif. 

June 25-27— Sixth National Convention on 
Military Electronics, Institute of Radio 
Engineers, Slioreham Hotel, Washington. 

June 25-30— Symposium on Electromagnetic 
Theory & Antennas, Copenhagen. Den- 
mark. Sponsors: Icchmcal University of 
Denmark; International Scientific Radio 



BREAKTHROUGH !!! 


EECo T-SERIES DIGITAL CIRCUITS ON CARDS 

...Yes, now you can have our new CT-Series family of circuit cards 
at prices even lower than the new low prices on T- Series modules. 
■ The most popular of the more than 150 time-proven EECo T-Series 
digital circuits are now available from stock on epoxy circuit cards. 
These are proven circuits, electrically identical with the T-Series. And, 
of course, you can count on EECo's usual true "off-the-shelf” delivery. 



Send today for information and price list. You'll find 
250-kc flip-flops for about $8.50 each in quantities. 

ENGINEERED ELECTRONICS Company 

1441 EAST CHESTNUT AVENUE • SANTA A N A, CALI FO RNI A 
TELEPHONE Kimberly 7-5651 • CABLE ADDRESS: ENGELEX 
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HOW TO MAKE AN ADVANCED WEAPONS SYSTEM 


Take one part painstaking research, one part ingenious design, one part vital experience and one.part precision-made hardware. 
Mix well according to the problem. Must the system fuze a nuclear warhead? Guide a missile? Detect enemy submarines? 
Whatever the assignment, Ford Instrument Company has the right combination of engineering research and design talents to 
develop the system. Past achievements of nearly 50 years range from the first naval gunfire control computers to guidance 
and control components in the free world's first man-into-space vehicle. Most assuredly, the achievements of tomorrow are 
being engineered today at Ford Instrument Company. ^ F Q fl P j NSTRUIVI EI\IT CO 

] J 31-10 Thomson Avenue, Long Island City 1, New York 


BURNDY 

MAKES ALL TYPES OF ELECTRICAL 

CONNECTORS 



solder 


for catalogs- BURNDY 


»lk. Cor 



Curtiss - Wright Rocket Engines for Space Vehicles- 
Both Solid Propellant Pulse and Variable Thrust 


Solid propellant attitude control pulse rocket en- 
gines . . . variable thrust rocket engines providing 
thrusts from 10 to 1.500 pounds, with a proven 
throttlability range of 25 : 1 — these major techno- 
logical accomplishments demonstrate the growing 
capability of Wright Aeronautical Division in the 
space propulsion field. 

Solid pulse rocket engines, now under develop- 
ment. are many times lighter than present systems 
and eliminate problems of fuel storage and leakage. 

Successful tests have also been conducted on a 
family of variable thrust rocket engines suitable for 
both control and propulsion of space vehicles. They 


provide high impulse and efficiency, are continuously 
throttlable over the thrust range and can be shut off 
and started while in flight. 

Further development, fabrication and testing of 
prototype engines is now being conducted at Wright 
Aeronautical Division under several contracts from 
NASA, the U.S. Air Force and the U.S. Navy. 

WRIGHT AERONAUTICAL DIVISION 

Curtiss Wright 

CORPORATION 

Main and Passaic Street • Wood-Ridge, New Jersey 



Valve Design in New Quick Disconnect 
Coupling Assures Maximum Reliability 




hallicraffers Publishes “Electronic Warfare 
Spectrum” Chart— Which Instantly Shows the 
Newly-Revised ECM Frequency Band Authorizations! 


The complex, two-year revision of the defense regu- 
lations entitled “Performing Electronic Countermeas- 
ures (ECM) in the United States and Canada”-pub- 
lished 7 September 1961— is now available. 

All military and non-military government agencies co- 
ordinated in the project. Official regulation numbers 

AIR FORCE REGULATION NO. 55-44 
ARMY REGULATION NO. 105-86 
OPNAV INSTRUCTION 3430.9A 
NAVMC 1180 (REV 8-61) 

What the new “regs” cover 


Vital to all services 

The new regulations apply to: 

A. All military organizations performing in-flight 
ECM operations over the U.S. and Canada. 

B. Civilian contractors performing in-flight ECM op- 
erations over the U.S.— but not Canada— provided 
the contractor meets the following criteria: 

1. The contractor is currently under a military 
contract that requires performance of in-flight 
ECM operations. 

2. The ECM equipment to be used by the con- 
tractor has been contracted for or is owned by 
the Government: and 

3. A military resident representative is available 
to supervise the contractor on the use of the 
provisions of the new regulations. 


They contain the frequency band authorizations, geo- 
graphical restrictions, alerting requirements, and in- 
flight procedures that govern the performance of active 
airborne countermeasures (ECM) in the United States 
and Canada. They establish a procedure for the local 
clearance of frequencies for ground and shipboard 
operations plus additional in-flight frequencies not 
>c authorized. 



Hallicraftcrs "Electronic Warfare Spectrum” Chart is 
22 'A by 34V4 inches in size, and is printed in many 
colors— for rapid visual scanning. It shows the “Elec- 
tronic Warfare Operational Bands and Channel 
Codes”; the "International Radio Communication Fre- 
quency and Wavelength Bands”, as well as “Former 
Band Designations”. 

Hallicraftcrs is proud to offer this important chart as 
a service to our defense forces and industry. Write 
today for your free copy. 
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BEHDIX" BRAKES HELP KEEP DELTA PLIGHTS "OH TIME" 


Mr. Ford's note of confidence is typical of comments received 
from other commercial, military and business aircraft people. 
Pilots like Bendix equipment for its dependability. Mainte- 
nance men appreciate the reduced turn-around time. Con- 


trollers go for the lower cost per landing. These advantages 
are the result of superior design, quality materials employed 
by Bendix— world's most experienced brake manufacturer. 
Bendix Products Aerospace Division, South Bend, Indiana. 


Bendix Products Aerospace Division 



From Mallory Imagination in metals.. 

new super-strength permanent magnet alloy 


Need a small magnet with a lot of strength ? One of 
the most powerful permanent magnet materials 
ever developed . . . Ultramag* . . . may hold the 
solution to some of your knottiest problems in 
guidance system components, miniaturized trans- 
ducers and many electromagnetic devices. 

Ultramag is a platinum-cobalt alloy in which un- 
usual magnetic properties are developed by a spe- 
cial heat treatment process developed by Mallory. 
Ultramag is magnetically isotropic— can be magne- 
tized to the same degree in any direction. When 
fully magnetized, it has tremendous strength as a 
permanent magnet. Its maximum remanence is 
6400 gauss, and coercive force is 4800 oersteds . . . 
both values being in the order of 10 times those 
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for most conventional permanent magnet alloys. 
Under maximum energy conditions, Ultramag hps 
an energy product of 9.2 x 10 6 gauss oersteds. 

And that isn’t all. Ultramag will withstand tem- 
peratures up to 350° C without damage to its 
inherent magnetic properties. It resists corrosion by 
acids and alkalies, keeps a high polish for months 
in normal atmospheres. It can be machined, rolled 
or drawn. Its high density . . . 15.5 g/cc . . . makes 
it useful when you need both mass and magnetism 
in a single structural element. 

Ultramag is another of the products of our long 
experience in unusual metals. Want to learn more 
about it? Write to Mallory Metallurgical Com- 
pany, P. O. Box 1582, Indianapolis e, Indiana. 


T 
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HARRISON APPLIES “EXPERIENCE IN DEPTH” TO 
TEMPERATURE CONTROL PROBLEMS OF THE SPACE AGE! 

Imagination and experience blaze new trails in Harrison heat exchangers for today's most advanced missile 
and aircraft concepts. Harrison's experience with aero/space . . . nuclear . . . industrial . . . automotive . . . and 
marine applications shows the way to new solutions of difficult space-age heat transfer problems. Experience 
in depth is one basic reason why Harrison heat exchangers are precisely tailored to each job's exact require- 
ments . . . why efficiency and reliability have come to be recognized as Harrison trademarks. Let Harrison 
experience solve your temperature control problems, tool 
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LOOK AGAIN 

at this SPS tungsten bolt 
with forged head 
and rolled threads! 


Rolling threads into material like tungsten is a considerable feat. 
Nonetheless, the sectioned bolt you see here is no mere laboratory 
curiosity. Rather it is one of many forged tungsten fasteners 
already produced by SPS for customer use and company evalua- 
tion. And you can order similar bolts in quantity today. We can 
furnish them in flush or hex head type, fine or coarse thread, 
and with companion tungsten nuts if desired. 

The fact that only SPS can offer you these forged tungsten 
fasteners is indicative of SPS capabilities throughout the entire 
refractory-alloy spectrum. For example, take threading. Rolled 
threads provide greater strength, save material, assure the close 
tolerances necessary when working with hard-to-control coatings. 
Our ability to roll threads into even the most difficult refractories 
stems from our breakthroughs in titanium and beryllium fasteners 
as well as experience in producing the industry’s first 300,000 
psi steel bolting. And should new thread forming problems 
arise, we are in a position to meet them quickly through our own 
thread-roll die manufacturing facility. 

What are your requirements in refractory-metal threaded parts? 
Test information, assistance with design and development, evalua- 
tion of a new alloy, collaboration on coating problems ... let us 
put our highly specialised capabilities to work for you. Standard 
Pressed Steel Co., Aircraft/Missile Division, SPS, 
Jenkintown 3, Pennsylvania • Santa Ana, California. 


sps 



EDITORIAL 


The Long Sweat 


Project Mercury is in the midst of a grueling ordeal— 
the long sweat since Dec. 19 to launch its first manned 
orbital space flight. At this writing, it appears that the 
ordeal will continue through several more convolutions 
before MA-6 finally roars off into a cloudless blue Florida 
sky. Weather is now the critical problem in MA-6, 
with both the McDonnell capsule and the General Dy- 
namics Atlas booster in excellent condition. The weather 
problem for MA-6 is vastly different than it was on the 
two earlier manned ballistic flights of Navy Cdr. Alan 
Shepard and Air Force Capt. Gus Grissom. It is typical 
of the enormous increase in complexity that distinguishes 
the orbital flights from the ballistic trajectories. This 
is a distinction that NASA spokesmen have failed to con- 
vey effectively to the American public, which is follow- 
ing the progress of this event with an interest and avidity 
that surpasses even World Series fervor. 

For the MR-3 and MR-4 ballistic shots, critical 
weather only concerned the Cape Canaveral area itself, 
and a narrow slough stretching about 300 mi. down- 
range. But for the triple-orbit flight plan of MA-6, 
Mercury operations directors must be concerned with 
a vast and complex global weather pattern. There is the 
basic limitation of darkness in the recovery areas, where 
a minimum of four hours of daylight and good visibility 
is required for airborne and sea retrieval techniques. Tin's 
narrows the launch window for a four-and-a-half hour, 
three-orbit flight to a four- or five-hour morning period 
at the Cape. With the 15-min. ballistic shots, the launch 
window stretched almost all day. For an orbital flight, 
weather must meet Mercury operational criteria across 
most of the Atlantic from Bermuda to the Canary 
Islands because this is the portion of the flight path 
where the possibility of trouble in either the Atlas 
booster or the McDonnell capsule is the greatest. Con- 
sequently, before an orbital flight can be launched, 
weather conditions must be satisfactory for an emergency 
recovers- in several pre-selected areas across the Atlantic 
between Florida and Africa. Basically, the recovery 
area weather conditions require visual sighting of the 
capsule's main chute at 10,000 ft.; a 2.000-ft. ceiling for 
aircraft search and helicopter recovery operations, and 
a moderate wind and sea. These weather conditions 
also must prevail in the recovery areas where re-entry 
would be made at the end of any of the three planned 
orbits. These areas cover an expanse from Bermuda to 
Grand Turk in the Caribbean. No single weather sys- 
tem can encompass all of these vital Mercury recover)’ 
areas, so the combination of variables is formidable. 

The tracking and communications network required 
for Mercury orbital flights expands into similar com- 
plexity when compared with the relatively small portion 
of the Atlantic Missile Range facilities used for the Red- 
stone ballistic shots. In addition to the Atlantic Mis- 
sile Range facilities, orbital shots will use an 18-station 
global tracking and communications network. And. of 
course, the four-and-a-half hour three-orbit flight will re- 
quire considerably greater exercise of judgment and com- 
mand decision, both in the capsule and at Mercury con- 
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trol. than did the 15-min. ballistic flights— particularly as 
each of the first two orbits nears completion. Even when 
the long sweat to launch MA-6 is over, and its capsule and 
astronaut are in orbit, there will still he considerably 
more sweating required for Walt Williams, operations 
director, and Chris Kraft, flight director, in Mercury 
control at the Cape. 

This long sweat, particularly the series of 24-hr. delays 
last week, shows in even’ aspect of the bizarre backdrop 
that MA-6 has lowered along this strip of Florida beach, 
from the gantry-studded Cape where 36 vans of televi- 
sion and radio equipment have been keeping rattlesnakes 
and rabbits company to the Cocoa Beach motels where 
astronauts. Mcrcurr managers, industry technicians and 
what is loosely referred to as the press corps mingle in 
an atmosphere of mass boredom spiced with increasing 
irritation. 

'IVpical of the air of unreality that has located the most 
exciting scientific effort of our time in the surroundings 
of a semi-tropical resort are the daily weather briefings, 
where Ernest Amman of the U. S. Weather Bureau dis- 
cusses the 45-kt. winds and 20-ft. seis raging in the 
Atlantic recovers’ areas while the hot Florida sun glares 
out of a clear blue sky. 

No matter how thin the NASA spokesmen slice their 
official ration of salami to the press, the strain must be 
greatest on Marine Lt. Col. John Glenn. No matter 
how hardened these astronauts may be as test pilots, 
they are— NASA to the con trary— mortal men, and the 
experience of going to bed each night ready to pioneer 
orbital flight in the morning only to be wakened at 
2 a.m. and told to cat breakfast and go back to sleep 
for a 24-hr. delay, must rasp even the strongest human 

Even the waitresses in the beach motels, who work all 
night feeding the migratory swarms of press, radio and 
television people when shots are scheduled, are showing 
the strain as the whole tempo quickens each evening 
when the MA-6 countdown begins again, and then dies 
out as the midnight weather briefing scrubs the shot- 
plunging everybody back into the boredom from which 
they thought they had finally escaped. 

The beach itself is filled every night with tax-paying 
citizens determined to witness this moment in history 
when the first American is propelled into orbital flight. 
Occasionally, an Atlas. Pershing or Minuteman flames 
into the sky to reward their vigil. 

But basically, the atmosphere at the Cape is now 
wear)’ boredom. All of the technical checks have been 
run and re-run. ad infinitum. The battery of temporary 
16161)156 machines is chattering out to the world the 
same old pre-flight stories. Only the dates are new. Even 
the effervescing stock of new space jokes has been 
exhausted at the poolsides, and the old jokes have be- 
come too flat and repetitious to draw even a chuckle. 

In the midst of all this bizarre atmosphere, it is dif- 
ficult to remember that this is really the place and the 
time for this nation's most exciting technical venture. 

—Robert Hotz 
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answer from the country's most versatile manufacturer of computer control systems. 
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Space Budget Challenge 


Powers’ Testimony 


Supplemental’ Fate 


Test Preparations 


Washington Roundup 

National Aeronautics and Space Administration, after an unusually long and peace- 
ful relationship with Congress, now is being asked to defend its budget policies. Sen. 
William Proxmirc. who is not a member of the Senate space committee, has asked 
NASA for a full report on its procurement policies and procedures and has accused it of 
letting "multi-million dollar contracts . . . without the basic budgetary discipline of 
competitive bidding or even competitive negotiation.” 

This lias renewed House space committee Chairman George P. Miller’s interest in 
a special investigating subcommittee. He has been studying the one used by the House 
Armed Services Committee and may establish a similar one soon. 

Air Force Systems Command is considering a change under which its Rome Air 
Development Center would report directly to AFSC headquarters instead of to Elec- 
tronic Systems Division. Tin’s follows criticism of ESD's direction of applied research 
which was voiced bv officials from the Office of Defense Research and Engineering after 
a recent visit to ESD. 

Francis Gary Powers, whose Lockheed U-2 reconnaissance aircraft was downed near 
Sverdlovsk, Russia, on May 1, 1960, will be available to Congress and the press after he 
completes discussions witli Executive agencies of the government, “and will give what- 
ever information would be in the national interest to give.” according to President 
Kennedy. 

The government may well decide that to let Powers reveal details of the flight and 
what caused his aircraft to come down in Russian territory would not sene the public 
interest, however. Powers was returned to the U. S. after serving almost two years of a 
10-year prison term in Russia. In exchange, the U.S. released convicted Soviet spy Col. 
Rudolph Abel, who was serving a 30-vear sentence for espionage. 

Russia’s Cosmonauts Yuri Gagarin and Gherman Titov are assured of membership 
in the Supreme Soviet. Gagarin will represent his home town of Zhatsk and Titov will 
represent his home town near Alma Ata. Neither has any opposition. 

A rumor that Russia is preparing to let Western newsmen cover the next Soviet 
space shot was denied in Moscow last week by the Foreign Ministry's press department. 

Fate of the supplemental airlines is expected to be decided by Congress in the next 
few days. House and Senate leaders and representatives from the Civil Aeronautics 
Board were to meet late last week to try to agree on legislation. Principal issue is 
whether the supplemental should have individual ticketing authority. Chairman Mike 
Monroney of the Senate aviation subcommittee argues that such authority is essential. 
Operating authority of these airlines expires Mar. 14. 

Civil Aeronautics Board Cliainnan Alan S. Boyd and Federal Aviation Agency 
Administrator N. E. Halaby joined in a bit of airportsmanship last week over Wash- 
ington’s Dulles International Airport. Meeting with Maryland congressmen who fear 
that Friendship International Airport, between Washington and Baltimore, will lose 
traffic when Dulles opens, Boyd said bluntly that carriers certificated to serve Wash- 
ington must use Dulles even though landing fees at Friendship might be less. Halabv 
said FAA won't use its regulatory powers to favor Dulles but emphasized that FAA 
is obligated to make sure the government gets a good return on it’s $105-million 
investment there. 

Preparations are almost complete for a first nuclear test blast in the Pacific in the 
Kingman Reef area between Johnston and Christmas Islands sometime in April. Air 
Force has rehabilitated the Johnston Island airstrip and a joint task force is being 
formed to handle tests throughout the summer, possibly lasting as late as October, 
if the U.S. decides to go ahead. President Kennedy wants to go ahead (see p. 29) 
but is being opposed strongly by a number of advisers, including Adlai Stevenson, 
U.S. ambassador to the United Nations. 

The White House is concerned about the potential unemployment situation at 
Republic Aviation Corp.. caused chiefly by failure to win the TFX tactical fighter com- 
petition and a sharp cut in Air Force programing for the F-105. “We are going to 
tty to see if we can maintain employment as high as it is possible for us to do so, even 
though some cut . . . will perhaps inevitably come,” President Kennedy said last 
week. Republic, which intends to bid on the VAX close support fightet, has said 
that “the worst possible situation” might mean a layoff of 9,000 of its 1 5.000 people 
by mid-1963. 

NASA witnesses will lead off the testimony on a world wide communications satel- 
lite program before the Senate space committee on Feb. 26. 

—Washington Staff 
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GE Named Systems Integrator for Apollo 


Task covers both boosters and spacecraft; contract 
may become largest single one in company’s history. 


Washington— General Electric Co. has been chosen for an unusual systems 
integration and checkout role for the Apollo spacecraft and its booster vehicle 
that will run for the life of the lunar landing project and may become one 
of the largest single contracts in the company's history. GE was selected 
without a formal industry competition. 

National Aeronautics and Space Administration had been expected to 


retain the integration and checkout r 
American Aviation, Inc., builder of the 

GE’s work will be split into two 
phases— a six-month, SI -million study 
phase during which some 75 persons 
will do detailed planning, and the im- 
plementation phase, which will last as 
long as the project does. No cost esti- 
mate for this phase will be made until 
the study is completed. 

NASA’s Office of Manned Space 
night Programs will monitor the GE 
effort. Work will be done by GE's De- 
fense Systems Department at Syracuse, 

N. Y., which is part of the Defense 
Electronics Division, but GE is ex- 
pected to borrow heavily from the 
talents of its Missile and Space Vehi- 
cles Division in Philadelphia, which 
had been deeply involved in lunar 
spacecraft studies before GE lost the 
Apollo competition to North Ameri- 
can’s Space and Information Systems 
Division. 

John K. Records, who headed design. 


ole itself or pass it along to North 
spacecraft. 

development and testing of the radio 
command guidance system for the Atlas 
missile in 1957 and most recently has 
been manager of the department's in- 
strumentation and guidance product 
section, has been named manager for 
the Apollo work. 

Supporting Role 
GE’s supporting role after the study 
phase ends will include: 

• Integration analysis of the complete 
vehicle, including booster-spacecraft 
interface. 

• Assuring over-all reliability of the 
complete vehicle. 

• Developing and operating a checkout 
system for the complete vehicle. 

NASA said it selected GE "after con- 
sidering a number of major corporations 
with space systems integration and 
checkout experience." Negotiations on 



the Sl-million contract were under way 
last week. 

NASA said GE will work with till 
NASA centers involved and with the 
several major Apollo contractors. Mar- 
shall Space Flight Center is building 
the early Saturn boosters that boost the 
first of the Apollo spacecraft, and will 
direct Chrysler Corp.'s work on the 
Saturn S-l booster and Boeing’s work 
on the S-1B booster. Lewis Research 
Center will direct spacecraft propulsion 
work and the Manned Spacecraft Cen- 
ter will direct capsule work. 

GE apparently will not tell contrac- 
tors what to do to improve reliability, 
for example, but will advise NASA and 
let NASA in turn advise the contractors. 

There appears to be no direct prece- 
dent in NASA’s history for the type 
of job that GE will be doing. It is 
most common in both military and 
civilian space efforts for the agency itself 
or a contractor laboratory— such as the 
Jet Propulsion Laboratory in NASA’s 
case or the Applied Physics Laboratory 
in Navy's case-or a non-profit firm, 
such as USAF's Aerospace Corn., to 
handle systems work. Space Tech- 
nology Laboratories, Inc., is an excep- 
tion to this pattern, but it performed a 
systems role in several Thor-Able and 
Atlas-Able boosted space shots chiefly 
because it was then serving as USAF's 
systems engineering and technical di- 
rector on the vehicles used. 

NASA might have retained the sys- 
tems integration function through Mar- 
shall, which will direct booster work, or 
the Manned Spacecraft Center, which 
will direct the capsule work: or it 
might have left this function with the 
spacecraft builder, as has been done in 
certain cases. 

With this contract, GE is believed 
to be the only private firm holding a 
systems integration contract even 
though it will build no part of the 
launch vehicle or spacecraft. Boeing 
holds an assembly contract on the 
USAF Minutcman missile, but it builds 
interstage connectors and also has the 
assignment of testing the missile. 

Test Mission 

NASA has not assigned the test mis- 
sion for the Apollo project. Whether 
it will go to the builders of the several 
boosters, the capsule, or remain with 
NASA through the Manned Spacecraft 
Center or the Launch Operations Di- 
rectorate at Cape Canaveral, Fla., which 
is a part of the Marshall Center, is not 
known. So far there is no indication 
that GE will fulfill this function, even 
though it will be responsible for inte- 
gration analysis, reliability and checkout 
of the booster and capsule. 
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Convair Reorients From Systems 
To Subcontracting at San Diego 


Project Fire Briefing 

Washington— Approximately 25 firms 
attended a briefing at Langley Research 
Center late last week to hear National 
Aeronautics and Space Administration's 
plans for a competition relating to the 

Jim. ,C 22. p" 23) CSCB ° ’ SpaCCC,a 

NASA plans to launch two of the 
spacecraft on ballistic trajectories within 
two years, using General Dynamics Atlas 
D boosters and a velocity package pow- 
ered by a Hercules-Allcgany X-25-1 solid 
propellant rocket. Purpose is to measure 

propagation at lunar re-entry speeds of 
around 24,500 mph. Each spacecraft 
will use different instrumentation and 
no recovery is planned. 


Defense Asks Funds 
For Intelligence Units 

Washington— New $2.8-inillion head- 
quarters building for the Defense In- 
telligence Agency and a S12.9-million 
expansion of tiie National Security 
Agency at Ft. Meade, Md.. was pro- 
posed to Congress last week in the 
Defense Department’s 51.5-billion Fis- 
cal 1963 construction program. 

The program also allocates 56.3 mil- 
lion for expansion of National Security 
■Agency facilities overseas at classified 
locations. 

DIA was created last year by Secre- 
tary of Defense Robert S. McNamara 
through integration of the intelligence 
activities of the three services. NSA 
specialises in communications intelli- 

Thc largest share of the proposed 
new construction-S744 million— is for 
the Air Force. Other allocations arc: 
Navy. 5206 million; Army. 5149 mil- 
lion for expansion of National Security 
Agency facilities overseas at classified 
locations. 

A total of 5663 million of the con- 
struction is earmarked for classified lo- 
cations. 

The allocations will be funneled to 
the following groups: 

Defense Communications Agency. 
North American Air Defense head- 
quarters, Colorado Springs. 51.4 mil- 
lion: Office of the Secretary of Defense, 
Hawaii. 55.1 million; Naval Radio- 
logical Defense Laboratory, San Fran- 
cisco. 52.5 million; Edwards AFB. 
Calif.. 53.2 million: Naval Research 
Laboratory, Washington, D. C., 55.5 
million; Patrick AFB. Fla., 56.3 million: 
Atlantic Missile Range. S8 million: 
White Sands Missile Range. N. M., 58 
million: Wright Patterson AFB. Ohio. 
S10.8 million; Tinker AFB, Okla.. S6.7 
million: and Arnold Engineering De- 
velopment Center. Tcnn., 52.4 million. 


Emphasis at the General Dynamics 
Convair Division, San Diego, is shifting 
from the development of complete air- 
craft and weapon systems to tooling and 
production subcontracting and aircraft 
overhaul operations in the wake of a 
5400-million jet transport loss and 
termination of USAF F-106 production. 

Much of the division’s engineering 
and development talent has been trans- 
ferred to General Dynamics Astro- 
nautics or other divisions of the cor- 
poration. Convair still retains specialists 
capable of developing certain complete 
systems such as seaplanes and hopes to 
bid on complete aircraft systems when 
circumstances allow. However, the new 
emphasis on subassembly and overhaul 
work is thought to be more in line with 
the existing resources of the division. 

The practice of employing surplus 
productive capacity on subassembly 
and overhaul jobs has frequently been 
adopted by aircraft companies when 
their own aircraft programs phased out. 

Convair is uncertain about the pros- 
pects of subassembly contracts on the 
Navy-Air Force TFX. If the team of 
General Dynamics/Ft. Worth and 
Grumman should win the final design 
competition, it seems likely that there 
would be a contract for the Convair 
Division. If none is received, Convair 
will soon have 75% of its tooling area 
and a very large part of its manufactur- 
ing assembly area emptv and available 
for new work. 

Of the 5 million sq. ft. of covered 
floorspace at the San Diego facilities: 

• About 849,710 sq. ft. of assembly 
and fabrication area are expected to be 
totally empty by July 1 in Plant 1 
which is owned by General Dynamics 
and is currently engaged in 880 and 990 
production and in the manufacturing 
of spares for commercial aircraft. 
Rumors of other companies taking over 
Plant 1 have not been corroborated. 

• In the same plant, seven fixed manu- 
facturing areas will be from 50% to 
90% idle. 

• In plant 2 (USAF Plant 19) 730.753 
sq. ft. of assembly and fabrication area 
will be partially available. Plant is en- 
gaged in Atlas subassembly and in spares 
fabrication for F-102s. F-106s. 

• Four fixed manufacturing areas in 
Plant 2 will he from 45% to 70% 
available. 

More than 440 machine tools will 
be idle unless tooling subcontracts are 
found. Convair is circulating brochures 
to major system contractors and air- 
frame builders to advertise its entry into 
the tooling and production subcontract- 
ing business. Division officials are con- 


fident of acquiring a subcontract from 
McDonnell Aircraft Corp. for sub- 
asscmblv work on the USAF F-110 
version of the Navy F4H. Also, both 
remaining competitors for the TFX 
development contract arc proposing to 
use a Convair ejection scat. 

Convair employment dropped from 
a peak of 20.000 last May to 11,100. 

Convair has nine acres of underwater 
leasehold in San Diego harbor and a 
seaplane ramp that will accommodate 
any seaplane now operated by the Navy. 

Tins seaplane area and a large out- 
door manufacturing space adjacent to 
Lindbergh Field arc being offered for 
the overhaul of aircraft. 


Tiros 4 Photographs 
Canadian Ice Areas 

Washington— Tiros 4 experimental 
weather satellite last week successfully 
completed the first phase of a joint 
U. S.-Canadian ice reconnaissance feasi- 
bility test, called Project Tircc. and is 
expected to produce even better photo- 
graphs in a second phase early in April, 
the Weather Bureau said. 

Although Tiros is experiencing “some 
of the usual shakedown problems” in- 
cluding setting of the timer system for 
remote photography, it is producing 
“very good pictures— the best we’ve 
had.” a Weather Bureau spokesman 
said. Both television cameras and the 
infrared device were working. 

Tiros 4 was launched bv National 
Aeronautics and Space Administration 
Feb. 8 (AW Feb. 12. p. 37). For the 
next five davs it attempted to photo- 
graph snow and ice areas in the Gulf of 
St. Lawrence area. It did not succeed 
on all of the five days because snow 
clouds covered parts of the target area. 
A dozen U. S. and Canadian aircraft 
also photographed the areas during that 
time and data from satellite, aircraft and 
ground station is being correlated. 

Early in April. Tiros' orbital path 
again will carry it over the Gulf of St. 
Lawrence area. Chances for good satel- 
lite coverage should be even better then 
because the period will be from 1 0 days 
to two weeks long and the satellite’s 
attitude will be more favorable. 

In addition to the Weather Bureau 
and the Navv Hydrographic Office, 
Canada’s Weather Service and Defense 
Research Board and the RCAF are 
participating in Project Tircc. 

Refined orbital information gives 
Tiros 4's perigee as 471 mi., apogee as 
523 mi., period as 1 00.4 min. and in- 
clination as 48.30 deg. 
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Titan 2 Slated for Four Space Vehicles 


By Evert Clark 

Cape Canaveral, Fla.-USAF Martin 
Titan 2 missile, which will begin flight 
tests here in a few weeks, is expected 
to become the basic unit for at least 
four U, S. space vehicles in addition to 
its role as a weapon. 

Under a new system, launch vehicles 
that will be used only by National 
Aeronautics and Space Administration 
or only by Air Force will be designated 
Special Launch Vehicles. Those to be 
used by both agencies will be desig- 
nated National Launch Vehicles. 

Also for the first time, each stage 
will be given a number designation. 
This system, far more complex than the 
previous USAF designation of Standard 
Launch Vehicle 1 (SI.V-1) for Blue 
Scout, SLV-2 for Thor. SLV-3 for At- 
las, etc., produces such designations as 
NLV-06C09A for the Atlas-Centaur, 
which both NASA and Air Force will 
use; SLV-05A07B04B for the Thor- 
Delta, which only NASA uses. 
Current Plans 

Current plans for the four vehicles 
based on Titan 2 mav be modified 
slightly as NASA and USAF continue 
to follow up on recommendations made 
by the Golovin Committee on large 
launch vehicles (AW Nov. 6, p. 26). 
Before the change in designation sys- 
tems, the four vehicles tentatively 
planned were to have been designated 
Standard Launch Vehicle 4A. 4B, 4C 
3nd 4D, as follows; 

• SLV-4A— Titan 2. modified to carrv 
space pavloads. Onlv specific mission 
assigned so far is the NASA-McDon- 
nell two-man Gemini capsule. Modi- 
fications for this mission probably will 
include use of a command guidance 
system rather than the all-inertial sys- 
tem which the weapon system will use. 

• SLV-4B— Titan 2 with upper stages. 
One upper stage almost certain to be 
used with the Titan 2 is the Lockheed 
Agcna D. which will be a standardized 
version of the Agcna. similar to the 
Agcna B now in use on the USAF- 
Gcneral Dynamics Atlas. 

• SLV-4C— Titan 2 with two segmented 
solid-propellant boosters strapped to 
the sides. This is the basic Titan 3 
(AW Jan. S. p. 32), which is expected 
to become the booster for the USAF- 
Boeing Dyna-Soar orbital glider— al- 
though NASA's Saturn booster still is a 
possibility for this mission. Titan 3 also 
may use a command guidance system 
(see p. 23). 

• SLV-4D— Titan 2 with segmented 
solids on the sides and with upper 
stages. This essentially is the so-called 
Titan 3 but with one or more liquid- 


fueled stages added to the Titan. De- 
fense Secretary Robert McNamara re- 
ferred to this version in testimony be- 
fore the Senate Armed Services Com- 
mittee recently as "Space Booster 
Building Block,” and said: 

"We visualize this Titan 3 standard 
launch vehicle as a ‘workhorse’ booster 
to place in orbit a broad range of pay- 
loads." 

Test program for the military version 
of Titan 2. which has priority over all 
space versions, will last something more 
than a year and include more than a 
dozen missiles. A Titan 2 underwent a 
complete simulated flight in a static 
sequence test at Martin's Denver plant 
last Dec. 28. The first flight model 
arrived here Jan. 27 (AW Feb. 12. p. 
103). 

First two or three missiles will be fired 
from Pad 16 in Martin’s group of 
four launch sites here. Pad 1 3 also is 
ready for Titan 2s. and will alternate 
with Pad 16 for weapon system flight 
tests. 

Pad 19. from which the last Titan 1 
to be fired from Cape Canaveral was 
launched last Jan. 29, already is being 
modified for the launching of the 
Gemini capsule, expected some time 
in 1963. The launch stand also will 
be able to handle a Titan 2 plus an 
upper stage, plus a payload, so it could 
accommodate SLV-4A or SLV-4B. 

Martin’s Canaveral Division already 
has approximately 50 people assigned 
to the Gemini project under F.ugene 
J. Mommcr. who headed a small Dyna- 
Soar project team here until the Gemini 
booster was ordered. Earlier, Moinmer 
headed the Mace missile research and 
development program. 

Pad 20 was to have been used for 
suborbital Dyna-Soar flights, boosted by 
the Titan 2. Now that suborbital 
flights have been eliminated from the 
program. Pad 20 is idle. No decision 
has yet been made on where test flights 
of the Titan 3, with its solid-propellant 
boosters, will be made. 

Since the Titan 2 will use storable 
propellants and since its 70-ft. first 
stage and 32-ft. second stage arc quite 
similar to the Titan 1 stages, the test 
program will be considerably shorter 
than the 34-month Titan 1 program. 
As an example of the greater simplicity 
of Titan 2, Aerojet-General estimates 
that its two 215,000-lb. thrust first- 
stage engines and the 100,000-lb. thrust 
second-stage engine and their related 
ground equipment for Titan 2 will have 
at least 50% fewer control components 
and moving parts than those in Titan 1. 

For use in the Titan 3 configuration, 
the first stage of the Titan will be modi- 
fied for altitude starts, since onlv the 


solid boosters will ignite at liftoff. En- 
gine for the upper stage of Titan 2 will 
fire before separation from the first 
stage— unlike the Titan 1. in which 
separation occurred first. Large vents 
ring the bottom of the upper stage to 
allow the exhaust gases to escape. 

The Titan 2 missile is now scheduled 
to go into six squadrons, with nine mis- 
siles and a spare in each squadron. Each 
Titan 2 silo will have its own com- 
mand center, whereas noth Titan 1, 
there were three missiles for each com- 
mand center. Bases are now under 
construction at Wichita. Kan.; Little 
Rock, Ark.; and Tucson, Ariz. 

Titan 1 Record 

Since reliability will be a major con- 
sideration when Titan is used to boost 
manned Gemini or Dyna-Soar flights, 
the flight his ton' of the Titan 1 and 
Titan 2 will be watched closely. 

When the last Titan 1 was launched 
successfully here last Jan. 29, the mis- 
sile had achieved a box score of 37 
successes. 9 partial successes and 4 
failures in a little less than 36 months 
of test shots from Cape Canaveral and 
Vandenberg AFB. Calif. Even when 
partial successes arc not counted in the 
success column, this gives the Titan 
a 74% record of successes, several 
points higher than the percentage for 
any other major USAF missile so far. 

Air Force considers a flight successful 
if more than 85% of all test objectives 
arc met. Partial successes are those in 
which 25 to 85% of the objectives arc 
met. 

In the 40 research and development 
firings from the Cape between Feb. 6. 
1959 and Dec. 13. 1961. Titan scored 
29 successes, 7 partials and 4 failures. 
Seven other missiles were launched 
here from last June 23 until Jan. 29 as 
flying testbeds for the AC Sparkplug 
all-inertial guidance system that will be 
used in Titan 2. Of these, five were 
successful and two were partially sue- 

Three Titan Is had been launched 
from Vandenberg by Jan. 20. The first 
was launched from within a silo last 
Mav 3 to test the feasibilitv of launch- 
ing from underground. The second, 
last Sept. 23, was launched after being 
lifted from the silo bv elevator and was 
the first launch test of the entire Titan 
1 weapon system. The third, launched 
Jan. 20. was an operational demonstra- 
tion launch, with a Strategic Air Com- 
mand launch crew observing and as- 
sisting. All three were successful. 
Aviation Week incorrectly reported 
Jan. 29 (p. 35) that the last shot was 
unsuccessful. Although the second 
stage shut down seconds too earlv. the 
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missile flew more than 4,000 mi. and 
achieved enough of its test objectives 
to be counted by Air Force as a success. 

In 39 flights in which the second 
stage had a chance to ignite, it ignited 
and ran 35 times, for an 87.7% score. 
Ignition in flight was once considered 
a potential problem. 

The USAF-General Dynamics Atlas 
used the opposite approach, igniting 
the two booster engines, the sustainer 
engine and the two vernier engines be- 
fore liftoff. 


By George C. Wilson 

Washington— Emerging from the cur- 
rent debate over nuclear testing is the 
paradox of President Kennedy express- 
ing concern about Russian progress in 
anti-missile missiles while Dr. Hans A. 
Bethc, an adviser who evaluated the 
Soviet tests for the President, is dis- 
counting the worth of such weapons. 

This divergence at the highest level 
is repeated at lower echelons, where in- 
dividual politicians are demanding that 
the U. S. resume tests to keep abreast 
of Russia while some scientists look 
beyond the immediate question and 
argue the policy implications of larger 
nuclear weapons. 

To deepen the paradox, the Atomic 
Energy Commission-the public agency 
with the most expertise on nuclear 
questions-maintains its silence and 
continues to confine itself to the one- 
page statement issued last December on 
the significance of the Russian test 

Diplomatic Delay 

President Kennedy last week said the 
U. S. would not resume nuclear testing 
on Christinas Island in the Pacific be- 
fore the opening of the foreign mini- 
sters’ conference on disarmament in 
Geneva on Mar. 14. He added that by 
the end of this month, “we will have 
concluded our analysis of our relative 
positions and we will be in a position 
to make a decision" on whether or not 
to resume nuclear tests in the atmos- 
phere. 

In his previous news conference, 
President Kennedy mentioned the rela- 
tive positions of the U. S. and Russia re- 
garding the anti-missile missile as one 
of his specific concerns in making his 
decision on the resumption of nuclear 

Chairman Chet Holificld (D.-Calif.) 
of the Joint Congressional Atomic 
Energy Committee said one reason test- 
ing must be resumed is that “the U. S. 
today finds itself incapable from a 


Research and development firings of 
the Titan from Cape Canaveral in- 
cluded four missiles in the A-scrics, 
which carried dummy second stages; 
two in the B-serics, which tested two- 
stage burning but for limited ranges; 
five C-series, testing both stages and 
experimental re-entry bodies over lim- 
ited ranges; seven G-series full-range 
tests; and 22 J-series vehicles, which 
tested all systems over full or extended 
ranges. This was the operational pro- 


military standpoint of stopping incom- 
ing intercontinental ballistic missiles 
anned with nuclear warheads. . . . The 
only way you are going to be able to 
find out whether a Nikc-Zeus is effec- 
tive or not is to explode one with a 
nuclear warhead and then you will be 
able to get the weapons effect in the 

Bethe’s Views 

But Dr. Bethe, Cornell University 
physicist who evaluated the Russian 
nuclear tests for President Kennedy, 
said recently in a speech at Cornell 
that “effective AICBM is not possible. 
1 believe this because the offense has 
always many more possibilities than the 
defense. The offense can choose its 
target, it can concentrate a lot of fire 
on one target while the defense has 
to defend 20, 50, 100 different targets. 
The offense can always bring in enough 
missiles to use up all the defensive mis- 
siles which may exist near one city. 
The offense can fire a salvo of many 
missiles simultaneously and this will 
saturate the radars so that they can no 
longer find the right target. 

"And most important, the offense 
can send together with the actual mis- 
siles a lot of decoys, gadgets which look 
to the radars and maybe also the eye, 
just the same as a missile, and I can 
assure you because I have worked on 
this problem." 

Dr. Bethe said AICBMs could hit 
incoming missiles, as proved by recent 
tests of Nikc-Zeus, and that "there is 
also no problem about providing suit- 
able atomic warheads for anti-missiles. 
Many opponents of the nuclear test 
ban have claimed that it is vital to start 
testing again in order to develop a war- 
head for an anti-missile, but this is 
incorrect. We have suitable warheads." 

He said the impossibility of develop- 
ing an effective AICBM system "is 
good because after all we want the 
stable deterrent to remain stable. . . . 
Bv stable 1 mean that both sides need 
no longer lie so nervous, that they need 


no longer react quickh to any sup- 
posedly hostile act of the other. . . . The 
probability of war is greatly reduced 
once the stable deterrent is established. 

"Then restraint can be used in re- 
sponding to an accidental attack by one 
enemy missile. Restraint can also lie 
used in the number of missiles deployed 
on each side. Most important, even 
should war break out, restraint can be 
used in the number of missiles actually 
fired because the remainder will still 
be secure." 

Dr. Bethc said each side must re- 
strain itself, even in war, “to avoid utter 
catastrophe. We must learn to be satis- 
fied, in ease of war as well as in peace, 
with partial success. This was in fact 
the rule in wars in the Middle Ages and 
till the end of the 18th century. Only 
in the last 1 50 years have wars generally 
been fought to unconditional surrender. 
The power situation no longer permits 
such a goal, and we must psychologically 
get used to this." 

As for nuclear tests themselves, Dr. 
Bethe contradicted several recent state- 
ments by members of Congress who 
contend that resumption of atmospheric 
tests is absolutely vital to enable the 
U.S. to keep pace with Russia. "The 
value of nuclear tests has been greatly 
exaggerated." he said. “We already 
know so much about atomic weapons 
that there is not much more to learn. 
We have weapons of all sizes for all 
reasonable military purposes. Only 
relatively modest improvements can be 
made in the yield of weapons for a given 
weight. 

"After the extensive Russian test 
scries in which they attempted to catch 
up to our technology, it would however 
seem reasonable that we also should 
test those designs which we have de- 
veloped in the laboratory and which fit 
into our strategic plans. In particular, 
I consider it very important to test 
the planned warheads for Minutcinan 
and Polaris, and I hope this can be 
done underground. There arc some 
weapons effects tests which we might 
profitably make. But 1 do not believe 
that nuclear testing is the endless fron- 
tier that some people seem to see in 

Other Comment 

Similarly, the Federation of Ameri- 
can Scientists— which claims a member- 
ship of 2,100 scientists and engineers— 
said in a statement opposing resumption 
of atmospheric tests that "in the pres- 
ent advanced state of nuclear weapons, 
no step comparable in tenns of weapon 
yield to the thermonuclear break- 
through is foreseeable. It added that 
resumption "cannot help but foster the 
impression that our security can in the 
long run be maintained solely by mili- 
tary strength" rather than by political 
agreements. 


President, Dr. Bethe Differ Over 
Usefulness of Anti-Missile Missile 
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Weather Again Delays MA-6; 
Further Postponements Feared 


By Edward H. Kolcnm 

Cape Canaveral, Fla.— Deteriorating 
weather conditions in the eastern At- 
lantic delayed the Project Mercury or- 
bital flight of Marine Corps Lt. Col. 
John II. Glenn Feb. 14 and Feb. 15, 
with only slight hope remaining that 
the ^mission could be flown late last 

Electrical and mechanical problems 
which had caused seven earlier delays 
(AW Feb. 5, p. 29) had been rectified, 
but the longer the Mercury Atlas-6 
launch vehicle remains on the pad, the 
more chance there is for random com- 
ponent failures in booster and capsule 

Weather in the Caribbean and east- 
ern Atlantic is a continuing problem 
from mid-December through mid- 
March. with estimates that acceptable 
weather conditions will prevail only 
30% of the time in the three primary' 
recovery areas, the launch abort area, 
and here at the launch site. 

February is the worst month of the 
year for acceptable weather in the At- 
lantic, and March was described as not 
much better. 

Unusually High Winds 

The worst weather Feb. 14 and 15 
was in the abort area, which reaches 
from Bermuda to the Canary Islands, 
where an abnormally strong high pres- 
sure system was causing trade winds 
considerably above normal and moder- 

An intense low pressure trough was 
active cast of Bermuda and a new 
storm center was moving to Bermuda 
from Cape I-latteras Feb. 15. These 
conditions brought high winds and 
heavy seas to much of the ocean area 
surrounding Bermuda, particularlv in 
the abort area 600-900 mi. cast of the 
island where the capsule would come 
down if it failed to achieve an orbit 
after a successful launch. 

Forecast for the area 400 mi. south 
of Bermuda Feb. 1 5 was for increasing 
winds and seas, and for the area off 
Puerto Rico, gentle winds and slight 
seas. Tlie area south of Bennuda is the 
second orbit recovery zone, and after a 
successful three-orbit mission, the land- 
ing point is 225 mi. northwest of Puerto 
Rico. 

Complicating the weather picture is 
the presence of fog and low clouds at 
the launch site during the morning, and 
the possibility that the nonnal two-week 
rainy season will hit central Florida 
before the end of the month. The cloud 
and fog condition normally clears by 10 


a.m., but this hour is too late to fly a 
three-orbit mission. 

About four hours of daylight arc 
necessary in the recovery zone after im- 
pact. Tliis will allow a three-orbit flight 
from 7:30-9:30, two orbits from 9:30-1 1. 
and single orbit from 11-12:30. 

The Tiros 4 weather satellite, during 
its first pass Feb. 8. took cloud cover 
pictures of the recovery areas which 
showed partly cloudy conditions pre- 
railing over much of the Atlantic. 
USAF-Martin WB-57 aircraft continu- 
ally inspect primary recovery areas and 
immediate weather data is provided In- 
Navy recovery ships on station in these 


Revised Schedule 

National Aeronautics and Space Ad- 
ministration late last week scheduled 
the launch on a 24-hr. cancellation 
basis, which probably could continue 
with little adverse effect on the Atlas 
booster or Mercury capsule until about 
Feb. 21. After that, the need mav 
a replace some of the 


. and I 




takes two t 


.- Atlas readiness inspection 
o three days, but some of 
ritical components must be 
monitored continuously. The flight 
controller and ASIS (abort sensing and 
implementation system) arc checked 
daily and a flight profile is run on the 
booster guidance cams every week. 
These procedures arc more inspections 
than reconditioning and are considered 
similar to a preflight inspection of an 
aircraft that has not been flown for 

The McDonnell capsule, named 
Friendship Seven by Col. Glenn, under- 
goes a split countdown. The initial 
part is a check of major subsystems at 
T — IS hr. The second phase on 
launch day includes loading service- 
ables such as hydrogen peroxide, oxy- 
gen and explosives. After a maximum 
of six days from the first count, major 
subsystems will be recycled. The USAF- 
Geneml Dynamics/ Astronautics Atlas, 
production vehicle No. 109D. has a 
390-min. count, which includes a 
planned 30-min. hold. 

Tire plastic foam insulating blanket 
in the Atlas fuel tank was removed 
after kerosene leaked into the insulation 
through a bulkhead mounting ring 
(AW Feb. 12, p. 29). but it will not 
be decided until after the Glenn flight 
whether the insulation will be removed 
from the remainder of the Mcrcurv 
Atlas boosters. 

Meanwhile, 24 Navy ships and 63 


Marine, Navy and Air Force aircraft 
remained on station after the Feb. 1 5 
postponement. Although this force de- 
ploys for a five-day period, the time is 
flexible and can be extended. The 
controlling factor is the operational 
commitment of its units elsewhere. For 
example, the patrol squadron on car- 
rier Randolph is involved in exercises 
with nuclear submarines this week and 
the operational commander must de- 
cide whether to employ this squadron 
in the Mercury force or in the tactical 

The carrier Randolph is in the prime 
recovery area off Puerto Rico with two 
destroyers, three HUS helicopters and 
six P2V, two SA-16 and two SC-54 

In the second orbit recovery area, 
located south of Bermuda, the carrier 
Antietam has a force consisting of a 
destroyer, three HUS helicopters, and 
three P5M aircraft. 

The carrier Constellation heads the 
force in the first orbit and abort recov- 
ery zone. It is made up of six destroy- 
ers, three HUS helicopters, two WV. 
four P5M. four SC-54 and four P2V 
aircraft. 

The pad abort force consists of four 
HUS helicopters, three Army amphibi- 
ous vehicles and small boats. The 
Bermuda off-shore force is made up of 
four destroyers, two minesweepers, and 
submarine rescue vessel, and four P2V 
aircraft. 

The eastern Atlantic force includes 
a fleet tanker, three destroyers and four 
WV. eight P2V. and four SA-16 air- 

Glenn Is Anxious 

Col. Glenn was undergoing his ex- 
tended pre-launch preparation period 
stoically, and was reported anxious lo 
fly the’ mission. After the flight was 
postponed Jan. 30. he visited his family 
in Arlington. Va„ President Kennedy 
in the White House, and then spent 
some time on the ALFA (air-lubricated 
free-attitude) trainer at the Manned 
Spacecraft Center. Langley Field. Va. 

After the second manned Redstone 
flight, the pilot. Cnpt. Virgil I. Gris- 
som, said he would like to have spent 
more time on the ALFA trainer during 
the two weeks immediately before his 
Julv 21 suborbital flight (AW Feb. 12. 
p. 79). 

With the exception of his brief trip 
following the postponement, Glenn 
has been in semi-isolation since early 
January, much of the time on a low- 
residue diet. He has expressed concern 
to the President and. through NASA 
spokesmen to the press, over the lack 
of news stories about the scientific and 
engineering significance of the flight, 
as compared to the large amount of 
personal publicity he and his family arc 
receiving. 
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Final Decision on TFX Engine Due Soon 


By Larry Booda 

Washington— Results of last-ditch 
efforts by the General Electric Co. and 
General Motors Corp.’s Allison Divi- 
sion to have their turbofan engines 
remain in the powcrplant competition 
for the Air Force-Navy TFX tactical 
fighter, despite actions which favored 
the Pratt & Whitney entry, arc expected 
this week from an Air Force engine 
evaluation board which was reconvened 
to reconsider and clarify its original 
recommendations. 

The board, in following its instruc- 
tions to more thoroughly document 
technical evaluation of the three engines 
and other source selection criteria, last 
week visited the General Electric Large 
Jet Engine Department at Evendale, 
near Cincinnati, Ohio, the Pratt &• 
Whitney Division of United Aircraft 
Corp. at East Hartford, Conn., and the 
Allison plant in Indianapolis. The 
board is composed of personnel from 
the Air Force Aeronautical Svstcms 
Division. 

Two of the original six companies 
in the TFX competition were given 
paid study contracts Jan. 31 to amend 
their submissions. The Boeing Co.’s 
Wichita Division was ordered to change 
its design to accommodate the Pratt & 
Whitney TF-30 engine. It had been 
built around the General Electric 
MF295 engine. 

General Dynamics' Ft. Worth Divi- 
sion, which, teamed with the Grum- 
man Aircraft Engineering Corp.. sub- 
mitted a proposal including the TF-30 
as first choice, was told to make other 
changes (AW Feb. 5, p. 28, and Feb. 
12. p. 23). 

Allison Engine Ignored 

None of the submissions had speci- 
fied the Allison AR16S. a version of the 
Rolls-Royce RB.163 Spey engine, as its 
first choice. Of the four companies 
eliminated from the airframe competi- 
tion, three favored the MF295 and one 
the TF-30. 

All of the engines as proposed are 
in the 10,000 to 11,000 lb. thrust class 
without afterburning and with growth 
possibilities. Their characteristics are: 
• Allison AR168. As the Rolls-Royce 
RB.163 Spcv. this engine is operational 
in the de Havilland DH-121 Trident 
tlucc-engine transport. Flight time in 
the Trident is 25 hr. in 19 flights. It 
was also tested in the Vulcan bomber. 
Its thrust is listed as 10,100 lb., its 
weight as 2,200 lb., specific fuel con- 
sumption as 0.560. The engine has a 
10-stage compressor. The Allison re- 
design of the engine would increase the 
performance capability. It meets most 


of the requirements in the TFX request 
for proposals. 

• General Electric MF295. Airframe 
designers of four companies and Air 
Force officials considered the MF295 
design as meeting the TFX technical 
requirements closer than any other. 
As proposed, it would include already 
developed parts of the J79 engine, 
which powers the Navv-McDonncll 
F4H-1 and Air Force F-l 10 fighter air- 
craft. and the J93, which will power the 
North American B-70 Mach 3 bomber. 
Both engines have been developed. 

• Pratt &• Whitney TF-30. This engine 
was Navy-sponsored with the intention 
that it would be installed in the now- 
canceled Douglas Missileer subsonic 
fighter, which would carry the long- 
range Eagle missile. About S30 million 
has gone into its development. It is 
heavier by about 300 lb. than the other 
two engines, four inches greater in 
diameter and slightly longer, and is 

In its original TFX effort, which pre- 
ceded the bi-servicc project ordered by 
Defense, the Air Force had encouraged 
General Electric to design the MF295. 
Its proposal stated that the engine could 
be developed in 36 months. This is one 
point that is believed to be under fur- 
ther study by the engine evaluation 
board. Normally engine development 
takes four to five years. 

Case for Spey 

Allison is basing its argument on the 
fact that the Spcv is operational. Alli- 
son engineers have been working at the 
Rolls-Royce plant in England for about 
a year, gaining design knowledge on the 
Spey. 

Another factor must be considered by 
the evaluation board and Defense of- 
ficials in connection with the Allison 
entry. The original Air Force TFX 
project was aimed at fitting the air- 
frame to both the Spey engine and Gen- 
eral Electric's new powcrplant. Allison 
is also fighting for its future in large 
turbine engines. 

If chosen, the AR168 would give the 
United Kingdom little in royalties, but 
having an operational engine in quan- 
tities of U. S. aircraft would afford 
Rolls-Royce increased recognition. 

A factor considered earlier but which 
has no effect on the present re-exam- 
ination is a pooling arrangement with 
the United Kingdom, to prevent waste 
of talent and funds through duplica- 
tion of research and development effort. 
Defense officials deny there is any 
international pressure being brought 
to bear in selection of a TFX engine. 

There were indications last week that 
the engine evaluation board will be re- 


quired to write justifications for a 
decision that has already been made. 
The documentation which existed be- 
fore the board was reconvened was 
thought to be lacking in explanations 
which would stand up under critical 
examination in higher political levels 
and Congress. 

The total TFX program is expected 
to cost S4-5 billion over a five-vear 
period beginning in 1966. The com- 
pany whose engine is chosen can be 
assured of business lasting through at 
least 1970. Here is an analysis of the 
current status and future prospects in 
production of large gas turbines by the 
three U. S. companies. 

• Pratt & Whitney. The J57 and J75 
series engines and their turbofan ver- 
sions arc currently being produced for 
a variety of Boeing 707, 720 and 727 
transport models, the Boeing B-52 
heavy bomber and KC-135 tanker, the 
Republic F-l OS tactical fighter and the 
Convair F-l 06 fighter. The B-52 and 
the F-l 06 will soon phase out of pro- 
duction. Engine production for the 
Douglas DC-8 continues. The Lock- 
heed C-141 military transport will as- 
sure turbofan production through the 

• General Electric. Current production 
of the J79 engine is going into the 
North American A3J-1 Navy attack 
bomber, the McDonnell F4H-i (USAF 
F-l 10) fighter and the Convair B-58 
medium bomber which will phase out 
of production late this year. The CJ-805 
turbofan is being produced in limited 
quantities for the Convair 880 and 990 
transports. Limited production is also 
scheduled for the J93 engine which 
will power the North American B-70 
Mach 3 bomber. The J52 will go in the 
Douglas A4D-5N Navy attack aircraft. 

For the future. General Electric is 
assured of J79 production in the F4H- 
F-110 scries for about five years. No 
large production is in sight for the B-70, 
which is being held to three aircraft. 

• Allison. Current production centers 
on the T56 turboprop which powers 
the Lockheed C-130 series aircraft. 
This is expected to continue for three 
years at least. Allison has no other 
large gas turbine prospects beyond the 
AR168. 

Since the Korean war, the number 
of manufacturers of large aircraft en- 
gines has been reduced from five to 
three. Although both the Curtiss- 
Wright Corp. and the Westinghouse 
Electric Corp. had entered the large 
gas turbine field, neither became 
solidly established. Whether further 
attrition will be permitted in the de- 
fense production base for large jet en- 
gines is a political decision. 
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House Group lo Explore Salaries 
Of Scientists in Non-Profit Firms 


Washington— Question of how scien- 
tists employed by non-profit firms fare 
in comparison with their counterparts 
in private industry will be the next 
subject explored by the House Armed 
Services subcommittee currently pre- 
paring for hearings in the spring. 

The Special Investigations subcom- 
mittee. headed by E. Edward Hebert 
(D.-La.), will send questionnaires within 
the next few days to key employes of 
non-profit firms which conduct research 
for the Defense Department. 

The questionnaires are being de- 
signed to show what these scientists re- 
ceive both in salary and in fringe bene- 
fits. The information will form the 
basis for the subcommittee's compari- 
son with regular government and priv- 
ately employed scientists doing similar 

The salary question is one of the 
most controversial aspects of the sub- 
committee's inquiry into the workings 
of non-profit firms. The House Appro- 
priations Committee last year said it 
had considered limiting salaries that 
non-profit firms financed by Defense 
could pay, but then decided “such dras- 
tic action" might delay military pro- 
grams. 

The committee cited the Aerospace 
Corp. as an example, declaring salaries 
there "are excessive." The committee 
further stated that "to a considerable 
extent the use of contracts with non- 
profit organizations is merely a subter- 
fuge to avoid the restrictions of civil 
service salary scales.” 

The salary questionnaires will follow 
two others already sent out by the sub- 
committee. One went to Defense De- 
partment consultants and the other 
to trustees of non-profit firms perform- 
ing military contracts. However, the 
focus of these earlier questionnaires is 
the conflict-of-interest question. Presi- 
dent Kennedy, partly as a result of the 
subcommittee's activity, has issued 
guidelines to help government consult- 
ants avoid breaking conflict-of-interest 
laws (AW Feb. 5. p. 35). 

One question asked of the trustees 
is whether they have bought or sold 
any stocks or bonds “in any corporation, 
organization or entity having any con- 
tractual relationship with the military 
establishment while a trustee or director 
of this corporation." The trustees are 
then asked to specify the names and 
amounts of such stock's. 

Another question seeks to determine 
the authority exercised by the non-profit 
firms' trustees by asking whether they 
"approve its contracts with the govern- 
ment or take any other or further ac- 


tion with respect to any such contracts.” 
The trustees also are asked whether 
they are retired military officers or get 
compensation from any organization 
doing business with the Defense De- 
partment. 

President Kennedy's conflict-of-inter- 
est directive covered part-time advisers 
and consultants, but not trustees of 
non-profit firms working for such fed- 
eral agencies as the Defense Depart- 
ment. The directive both interprets 
what advisers can do under present eon- 
flict-of-intcrcst laws and establishes new 
rules of conduct for these advisers. 

Under the Attorney General’s inter- 
pretation. an adviser or consultant can- 
not represent others for pay before the 
government on days he is advising the 
government. But the consultant can 
represent his firm on other days unless 
his government consulting work takes 
up 40% or more of his time. Then he 
cannot represent others for pay before 
government departments and agencies 
until after he ceases to become available 
for consulting work. 

As for prosecuting the claims of 
others against the government. Presi- 
dent Kennedy's directive states an ad- 
viser cannot do this until two years 
after lie becomes unavailable for gov- 

The White House said President 
Kennedy's memorandum also “dis- 
qualifies any consultant or adviser from 
perforating any governmental duties in- 
volving the transaction of business with 
a business firm or other organization by 
which he is employed, or to which he 
renders consultant services, or in which 
he has a financial interest. Moreover, 
the consultant or adviser may not ren- 
der any advice in the course of his gov- 
ernment service which will have a 
direct and predictable effect upon the 
interests of such firm or organization." 

In addition to interpreting present 
conflict-of-interest laws. President Ken- 
nedy's directive establishes rales of con- 
duct for advisers. Under these rules, 
the White House said. ' no consultant 
or adviser may use inside information 
for private gain for himself or persons 
with whom he has family, business or 
financial ties: nor may lie accept anv 
offer or private employment which he 
has reason to believe is motivated bv 
his connection with the government, 
unless he resigns from his government 
position. He may not use his position 
to coerce, or give 'the appearance of 
coercing, any other person to prov ide 
any financial benefit to himself or to 
any person with whom he has family, 
business or financial tics. And he is 
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not to receive or solicit gifts if he has 
reason to believe they would not be 
made but for his government position, 
or if the acceptance of the gift would 
result in, or appear to result in. the loss 
of his complete independence or im- 

The President's directive also requires 
consultants to state their financial hold- 
ings at the time they are hired to en- 
able the government to avoid possible 
conflicts of interest. 

U.S. Forms Command 
To Support Vietnam 

Washington— Defense Department 

has formed the U. S. Military Assistance 
Command, Vietnam, under a four-star 
general to aid South Vietnam in its 
struggle against Communist guerillas 
which have infiltrated the country'. 

Gen. Paul D. Harkins, fonner deputy 
commander and ehief-of-staff of the 
U. S. Army, Pacific, is the commanding 
officer and has established headquarters 
in the capital city of Saigon. 

The increased tempo of U. S. support 
activities there has resulted in four air- 
craft crashes. The most serious oc- 
curred last week when a South Viet- 
namese C-47 carrying eight U. S. mili- 
tary' men and two Vietnamese crashed 
in mountainous territory, killing the 
occupants. The plane had been on a 
leaflet-dropping mission. 

The first crash occurred Feb. 2 when 
a C-123 on a practice ran spraying 
foliage-killing chemicals along a jungle 
road crashed, killing three Air Force 

Two Army H-21 helicopters carrying 
Vietnamese troops crashed in jungle- 
operations, but there were no injuries. 

Areas Probe Will Be 
Launched in March 

Areas meteorological probe will be 
towed to sea and launched by a crew 
from Naval Missile Center, Pt. Mugu. 
in March as part of the center's in- 
house Project Hydra to develop and 
demonstrate the concept of launching 
solid propellant rockets from the water. 

Exact launch date has not been set. 
Aim of the test is to study the ability 
of ships at sea to gather weather data 
with water-launched rocket probes. 
Earlier tests in the project have indi- 
cated that a rocket can be stabilized 
in the open sea and that firing mechan- 
isms can be made to withstand the 

Peak altitude of the flight will be 
approximately 210.000 ft. One test ob- 
jective is to determine the altitude ad- 
vantage or decrement caused bv water 
launching. Range support will be pro- 
vided by Pacific Missile Range. 
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Siegler Corp. Buys Lear Family’s 
Stock, Plans to Acquire Company 


Siegler Corp. will acquire Lear, Inc., 
under a stock exchange arrangement 
which, if approved bv stockholders of 
both companies, would greatly expand 
Siegler’s penetration of the avionics and 
defense electronics market. The com- 
bined firms would have sales exceeding 
$200 million annually, about 60% of 
which would be in defense. 

The action followed a decision by 
William P. Lear, founder and chairman 
of the board of Lear, Inc., to sell his 
own and his family trust holdings of 
about 650,000 shares, representing 
nearly 20% of the outstanding stock. 
These shares will be retired, and remain- 
ing Lear, Ine. stockholders will receive 
five shares of Siegler stock for each seven 
shares of Lear. 

Swiss Firm 

The move will provide capital for 
Lear's Swiss American Aviation Co., St. 
Callen, Switzerland, which lie formed 
several years ago as a private venture to 
develop and produce a six-to-eight place 
executive turbojet transport (AW Apr. 
17, 1961, p. 121). It also will free him 
to devote full time to the new aircraft, 
which is nearing its first flight test. 

Lear is reported to have received ap- 
proximately $15 million for his hold- 
ings, with payment spread out over a 
period of several years. Because of his 
large holdings in Lear, Inc., and his exe- 
cutive position in the company, he had 
found it difficult to sell sizable blocks 
of stock to raise capital for his airplane 
venture without creating apprehension 
among other Lear stockholders and 
depressing the stock price. Lear said 

Lear's decision to sell came as a sur- 
prise to many in the industry and within 
the company, although he has had 
merger talks in recent years with sev- 
eral Anns, including Hoffman Electron- 
ics and Lockheed. 

Siegler had gross sales of S96.2 mil- 
lion in Fiscal 1961, ending June 50, 
with earnings of $2.7 million. Sales for 
first half of current year, ending Dec. 
51, were $58. 2 million with earnings of 
$2.2 million. Lear’s sales for Fiscal 1961 
were $92 million with earnings of $5.1 
million. 

Series of Acquisitions 

John G. Brooks, president of Siegler, 
will head the combined company, with 
several top Lear officials expected to 
join the board of directors. Brooks and 
his associates, largely through acquisi- 
tions, have expanded Siegler from a 
small privately owned manufacturer of 
home heaters, which they purchased in 


1954, to a large multi-division operation. 

In the aerospace and avionics field 
Siegler’s acquisitions include: 

• Hufford, El Segundo, Calif., producer 
of heavy machine tools for spinning 
large rocket motor cases. The firm pro- 
duces rocket engine cases for first and 
second stages of the USAh Minuteman 
ICBM. 

• Hallamorc Electronics, Anaheim, 
Calif., producer of telemetry, ground 
support equipment, closed-circuit tele- 
vision and telecommunications cquip- 

• Jack &• Heintz, Cleveland, acquired 
last year, produces aircraft-missile elec- 
tric power generation and control 
equipment. 

• Olympic Radio & Television, New 
York City, producer of automatic direc- 
tion finders, weather stations and cloud 
height measuring radar, in addition to 

In addition, Siegler has several di- 
visions operating in the home heating-air 
conditioning and audio-high fidelity 
fields. 

Safe Interval Space 
Travel Being Studied 

Prediction of safe intervals for space 
travel is a major problem under study 
at the Air Force Cambridge Research 
Laboratories’ Sacramento Peak Observa- 
tory. (See cover and p. 19 for other 
details.) 

Safe intervals arc time periods when 
no proton showers occur. These show- 
ers can damage sensitive instrumenta- 
tion and can be exceedingly dangerous 

Since last March, the observatory has 
been making five-day forecasts of proton 
showers; the group under Dr. John 
Evans now wants to extend that time 
period. 

Proton showers have been called the 
greatest hazard to manned space explor- 
ation. Compared with the Van Allen 
radiation belts, whose position is well 
established and whose influence can be 
minimized bv choice of exit flight path, 
the proton radiation is intermittent and 
not easily predicted. 

The showers originate from solar 
flares, arriving at the earth from a half- 
hour to six hours after the flare has 
peaked. 

Approximately one major flare out of 
every four produces proton showers. 
The flares themselves are associated with 
sunspot activity and follow the same 11- 

When there is a sunspot maximum, 


New Bergquist Command 

Scott AFB, III.— Maj. Gen. Kenneth 
P. Bergquist, former commander of 
USAF Systems Command’s Electronics 
Systems Division, assumed command 
last week of Air Force Communications 
Service here. 

Gen. Bergquist replaced Maj. Gen. 
Harold W. Grant, whose appointment 
as deputy administrator of Federal Avia- 

No replacement was announced for 
Gen. Bergquist as ESD commander at 
Hanscom Field, Mass., a post he had 
filled since May, 1958. His deputy. 
Brig. Gen. Charles H. Tcrhune, Jr., as- 
sumed temporary command of ESD last 
week pending announcement of a rc- 

Gen. Terhune recently was nominated 
for promotion to major general by Pres- 
ident Kennedy. 

The promotion is expected to receive 
Senate approval soon. 


solar flares occur about once per month, 
and prediction is difficult. Latest sun- 
spot maximum occurred in 1957-1958, 
and the minimum is expected in 1964 
and 1965. 

So far, active centers— regions of sun- 
spot groups which can be 200,000 km. in 
diameter— on the sun have been shown 
to be originating areas for solar proton 
showers. But only a small fraction of 
active centers produces large flares, and 
even fewer of these centers actually give 
off the dangerous proton showers. The 
problem is to predict the dangerous 
center in advance. 

Some indices for prediction include 
the following: 

• Size and complexity of the sunspot 

• Complex magnetic field associated 
with certain sunspot groups will pro- 
duce about five times as many flares as 
a center with a simple dipolar or 
unipolar field. 

• Age of the center. About three- 
quarters of the proton showers emanate 
from centers that are between 1 5 and 
50 days old. 

• Occurrence of peculiar loop and surge 
prominences. 

• Coronal hot spots. 

Specialized instrumentation for map- 
ping 3nd exploring the characteristics of 
sunspot centers is being developed and 
will be used in the future by AFCRL’s 
observatory. These include a differ- 
ential photometer, which will detenninc 
the differences in brightness of sunspot 
areas as an aid to characterizing their 
size and complcxitv. 

The observatory is also building an 
electronic Zeeman effect magnetometer 
to map the logitudinal magnetic field 
of an active center. 
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Power Cartridges 

The PC10 and PC12 Power Cartridges as manufactured by 
Hi-Shear Corporation, are electro-explosive devices designed 
as standard units to provide high pressure gas for the initia- 
tion of mechanisms such as separation, thrust termination 
and ejection systems as well as electrical disconnects and ex- 
plosively actuated switches, valves or pumps. 
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RF Radiation Hazards, dated 7 September 1961 for No Fire 
requirements. 
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C-135s Airlift Troops 
From U.S. to Europe 

Rhein-Main Air Base— All-jet rede- 
ployment of about 1,500 troops and 
personnel equipment from Rhein-Main 
to McChord AFB, Wash., was com- 
pleted over a four-day period last week 
bv seven Boeing C-135s of the Military 
Air Transport Service. 

Averaging three round trips each, 
with crew changes in between and four 
hours on the ground at each terminal 
point, the aircraft ferried the 1st Battle 
Group of the 4th Infantry Division to 
McChord, after NATO maneuvers in 
West Germany. 

Facing adverse winds on the return 
flight, and taking off at near maximum 
gross weight, the aircraft averaged ap- 
proximately 10 hr, 45 min. on the 
Rhein-Main/McChord leg. Flying al- 
most empty from McChord. however, 
and with favorable winds, one C-135 
made the 5,160-mi. transpolar flight in 
8 hr. 52 min., another in exactly 9 hr. 

Redeployment of the battle group 
marked tne culmination of exercise 
Longthrust Two. planned primarily to 
demonstrate MATS' increasing airlift 
capability. 

The operation provided it with an 
opportunity to give the C-135s a tacti- 
cal test under semi-operational condi- 
tions and to evaluate the effectiveness 
of stockpiling infantry equipment and 
weapons in Europe for assignment to 
any combat troops that may he airlifted 
into the area on an emergency basis 
without arms or logistic support. 

The exercise began in mid-January 
with the airlift of three 4th Division 
battle groups from McChord to Rhein- 
Main aboard about 100 aircraft, includ- 
ing 10 C-135s. 

Two of the groups arc remaining in 
Europe to strengthen NATO forces 
during the Berlin crisis. 

Allies Insist on Right 
To Use Berlin Corridor 

Frankfurt— Big Three Western Allies 
last week rebuffed Soviet attempts to 
curb the flow of air traffic over the 
three guaranteed air corridors into West 
Berlin. 

The Soviets, protesting that numbers 
of Russian military transports needed to 
have exclusive use of the corridors, made 
at least two attempts to have them 
blocked to Western aircraft during spe- 
cial periods of given days. The U.S., 
France and Britain, whose military and 
civil transports use the corridors on a 
regular, daily basis, with Frankfurt as 
a primary' terminus, rejected both pleas, 
and traffic has continued on an unin- 
terrupted basis. 

Western spokesmen said the requests 


apparently marked attempts by the Rus- 
sians to assert some sovereignty over the 
corridors. In a similar effort in 1959. 
the Russians warned that any Allied 
aircraft flying above an altitude of 10.- 
000 ft. would be in danger of colliding 
with Communist military aircraft. Des- 
pite some protests from military quar- 
ters. the edict has been tacitly observed, 
and Western aircraft remain below the 
10,000-ft. level. 

Missile Site Strikes 
Increased in January 

Washington— Secretary of Labor Ar- 
thur Goldberg acted promptly last 
week to halt a sharp increase in work 
stoppages at missile bases. 

Twenty-two strikes during January, 
involving 2.210 man-days lost, com- 
pared with a December record of nine 
strikes involving 550 man-days lost. Six- 
teen of the 22 stoppages occurred at 
two bases: Larson AFB. Wash., and 
Lincoln AFB. Neb. Julius Kuczma. 
executive secretary of the President’s 
Missile Sites Labor Commission, said 
most of the stoppages were "quickie 
walkouts” by locals. 

Goldberg admonished leaders of five 
construction trades unions responsible 
for 97% of the stoppages at a session 
last week. 

Goldberg has summoned 20 con- 
tractors for a similar session this week. 
The unions involved were the Mill- 
wrights. the Pipe Fitters, the Iron 
Workers, the Electricians, and the Op- 
erating Engineers. 

Airport Helicopters’ 
Subsidy Is Opposed 

Washington - Civil Aeronautics 
Board’s Bureau Counsel last week noti- 
fied parties in the Washington, D. C. 
Helicopter Sendee Case (AW Oct. 23, 
p. 36) that at this time the depart- 
ment would oppose any certification of 
helicopter sen-ice in the area which re- 
quired subsidy. 

Bureau Counsel said it could find no 
need for subsidized helicopter service 
on grounds of national, civil defense or 
for postal reasons. 

The counsel said whatever helicopter 
need might exist could possibly be ful- 
filled by non-subsidized helicopter air- 
taxi operators operating under exemp- 
tion authority. 

Eight applicants are seeking authority 
to conduct helicopter sendee between 
Washington and National, Friendship 
and Dulles International airports. 

The opening of Dulles International 
due later this year, is expected to create 
a demand for transportation on a tri- 
angular route between the three air- 
ports and the city. 


Army-Western Electric Nike-Zcus 
was destroyed in flight by an automatic 
range safetv svstcin at approximately 
T-t-20 see. 'in a night launch from Pt. 
Mugu. Calif. Fault triggering the auto- 
matic dcstruet has been located in the 
second stage of the missile. 

Astronautics Foundation. Inc., with 
Dr. Theodore von Karman as chairman 
of the board of trustees and James F.. 
Knott of General Motors’ Allison Di- 
vision as president, has been formed in 
Washington. D. C. One of its chief 
purposes is to support activities of the 
International Academy of Astronautics, 
founded two years ago by the Interna- 
tional Astronautics Federation. 

Norman P. Hays will become Eastern 
representative for North American Avia- 
tion. Inc., with headquarters in Wash- 
ington. D. C.. on Mar. I. replacing 
E. W. Virgin, who has been NAA's 
Eastern office representative since 1950. 
Virgin will become special assistant to 
L. L. Waite, senior vice president for 
engineering and planning. Hays has 
been Eastern region representative for 
NAA’s Autonetics Division. 

Vice Adm. William F. Raborn, di- 
rector of the Polaris project since its 
inception, will relieve Vice Adm. John 
T. Hayward as deputy chief of naval 
opcrations-developmcnt. Raborn will 
be replaced by Rear Adm. Ignatius J. 
Galantin (A\V Jan. 22. p. 25). 

Aerospace Corp. has entered into a 
conditional agreement to buy about 
nine acres of land on Route A1A in 
Cocoa Beach. Fla., contingent on an- 
nexation of the Brevard County site by 
the city of Cocoa Beach and zoning to 
permit construction of an office and lab- 
oratory- building. 

General Electric will build the elec- 
trical generating system for the first five 
USAF C-141 turbofan jet transports 
under SI 1 5.000 subcontract from Lock- 
hecd-Gcorgia. 


Last Atlas E Flight 

Cape Canaveral. Fla.-Last Atlas E 
successfully flew 7 .000-mi. down the At- 
lantic Missile Range Feb. 13. 

Box score for tile Atlas F. was 10 
successful. 7 partially successful and 2 
unsuccessful flights. Atlas F. is cquip|)ed 
with an all-inertial guidance system and 
is designed to be launched vertically 
from a coffin emplacement. 

F-series Atlas, also guided bv an ull- 
incrtial system, will be silo launched. Of 
four F model launches here, two were 
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United Surmounts Post-Merger Problems 


Profil in 1961 dispels pessimism over Capital 
venture; early operational tangles have now eased. 

By Robert H. Cook 


Chicago— United Air Lines, knee deep in the costly problem of rebuilding 
traffic over the old Capital Airlines system, feels that its respectable S3. 6 
million net profit in 1961 is evidence that it has successfully weathered the 
initial impact of absorbing the smaller carrier. 

Only a few months ago there was deep concern within the company that 
United may have miscalculated its ability to economically integrate Capital's 
predominantly short-haul route network without damaging United's powerful 
competitive strength. 


Today, most of this concern has been 
replaced by optimism, generated by 
early indications that United was correct 
in its philosophy that the 7,000-mi. 
Capital system has a high profit poten- 
tial, given sufficient scheduling with 
high performance aircraft and backed by 
an aggressive sales program. 

There has been widespread assign- 
ment of former Capital employes into 
posts with United, a phasing out of 
piston aircraft as turbojet equipment is 

jet schedules placed in the most favored 
market areas acquired through the 
merger. Economics have been realized 
by a consolidation of duplicate services 
in cities formerly served by both air- 
lines; realignment of sales regions and 
completion of most training programs 
for maintenance and management 
personnel. 

The result of United's efforts has pro- 
duced some surprising traffic growth 
at several kev points on the Capital 
system. As an example, passenger 
boardings for the last six months of 
1961, compared with the previous pe- 
riod under Capital operations, were up 
20.5% at Atlanta, -10.4% at Miami 
and 12.2% at Minneapolis. In general. 
United has made significant traffic gains 
at points formerly served only by Capi- 
tal, while managing to retain, or in- 
crease slightly, traffic volumes in still 
competitive market areas. 

Financially, the merger produced a 
heavy, but expected, influence on 
United's profit and loss sheet, as indi- 
cated by a comparison of 1961 operat- 
ing results to the previous year. United’s 
net profit of $5,693,000 last vear in- 
cluded 51,673,000 from the sale of sur- 
plus aircraft and produced earnings of 
70 cents per share of common stock, 
after the payment of preferred divi- 
dends. Net profit for the previous vear 
was $11,171,000, including $4,527,000 
from the sale of aircraft. Stockholders' 


earnings were $2.77 per common share. 

Operating revenues for the airline 
for 1961 totaled $502,219,000 for a 
gain of 33% over the previous year, 
while operating expenses of S488.853,- 
000 were up 34%. 

The significance of these figures is 
that United succeeded in earning a 
profit in a period of generally poor in- 
dustry earnings, and during seven 
months operation of the Capital sys- 
tem. A high percentage of the cost 
increase was accounted for by non- 
recurring expenses such as personnel 
transfers and training programs. 
Merger Benefits 

Curtis Barkes. executive vice presi- 
dent-finance, finds the merger was bene- 
ficial to United in many ways. By means 
of its stock arrangement for Capital 
shareholders. United was able to im- 
prove its etjuitv base by S30 million, 

greatly increased the company's work- 
ing capital position. To date. United 
has also called in SI 0.6 million of a 
$12 million issue of convertible subor- 
dinated debentures issued by Capital. 

On the other hand, Barkes said, an 
expected gain of $15 million in tax 
writeoffs from Capital failed to materi- 
alize. This was anticipated during early 
stages of the merger talks, but a legal 
interpretation of the tax laws later in- 
dicated the tax loss benefit will be less 
than $1 million. Key to the problem 
is a provision that tax loss benefits col- 
lected by the surviving company in a 
merger must be in relation to the 
amount of equity held in the surviving 
firm by stockholders of the absorbed 
company. 

O; " 

ilv tl 

fully built reputation for sendee and 
dependability, causing President Wil- 
liam A. Patterson to remark that United 
was experiencing its worst record of 


sendee dependability and reliability in 
its history. This period was most cru- 
cial for four months beginning last July 
when operations of the two route sys- 
tems were actually combined. 

The major reasons behind this prob- 
lem, which resulted in great confusion 
in the airline’s scheduling, reservations 
and passenger services, were traced to 
the initial lack of enough aircraft to 
sene the Capital routes; the need to 
train Capital maintenance workers to 
sendee United's variety of aircraft: diffi- 
culties in operating with two different 

problems on senioritv listings. 

Most of these problems, with the ex- 
ception of integration of Air Line Pi- 
lots Assn, seniority lists of the two car- 
riers, have been overcome. 

United retired all of Capital's piston 
engine equipment, and replaced it with 
a heavy schedule of Douglas DCS. Boe- 
ing 720, Caravclle and Viscount service 
on the Capital route system. Satisfied 
with the Viscount's reliability and per- 
formance, the company also recalled six 
additional Viscounts from 15 that it 
had returned to Vickcrs-Armstrongs, 
Ltd. 

George E. Keck, executive vice presi- 
dent-operations, found that training 
time necessary for former Capital main- 
tenance employes, the rebidding of vari- 
ous maintenance jobs and shifting of 
personnel created a serious operational 
problem, slowing both maintenance and 
operational schedules. 

Communication problems also arose, 
with flight information to the public 
delayed, he said, because of a time lag 
in connecting long line telephone con- 

tems. Also, he said, teletype systems 
with different codes confused the op- 
erators. At the time of the merger. 
Capital was using American Telephone 
& Telegraph Co.’s teletype network, 
while United used Western Union. 
The Western Union system was later 
expanded to cover the combined svs- 

In addition, Capital employed a Rem- 
ington Rand Univac computer reserva- 
tions system, while United used an 
International Business Machines Co. 
Ramac system. Both systems were grad- 
ually phased out in favor of United's 
new Instamatic reservations system, 
which has been operational on the old 
United routes for several months and 
will be extended to its entire system 

Keck pinpointed failure of the Air 
Line Pilots Assn, to integrate the sen- 
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ioritv lists of United and Capital pilots 
as a prime reason for much of the 
company’s merger difficulties. Crew 
scheduling and on-time performance 
were particularly affected, he said, since 
the company faced union opjjosition on 
several occasions when it attempted to 
substitute United crews for Capital 
personnel in cases where the Capital 
crew's monthly flying time had ex- 
pired. 

"We're still operating two separate 
airlines, as far as flight crews arc con- 
cerned." he said. 

Illustrating the impact this and other 
merger issues had on United's opera- 
tions. Keck noted that the airline’s 
record of arrival within 15 min. of 
on-time was at S0% in mid-May, just 
preceding the merger. This fell to a 
low of 62% in August, but climbed 
back to 75% by mid-October. 

While Keck was optimistic that 
AI.PA would soon settle the seniority 
issue by arbitration, he emphasized that 
the problem would have a far-reaching 
effect on the airline. 

“Until they settle this matter," lie 
said, “we can't really get into any ex- 
tensive training program or detailed 
planning for the future." Outcome of 
the union’s arbitration could mean that 
a high percentage of pilots will have 
to re-qualify on different types of air- 
craft, ne said. 

United’s aircraft fleet has undergone 
an extensive reshaping as a result of the 
merger and the delivery of Caravclle 
and Boeing 720 turbojets. Current tally 
of the company's fleet includes 38 
Douglas DC-Ss; 23 Boeing 720s; 19 
twin-engine Sud Aviation Caravelles; 
47 Vickers Viscount turboprops; 39 
Douglas DC-7s: 78 Douglas DC-6s 
and 26 Convair 340s. 

Last of the airline’s order of 20 Cara- 
vellcs is scheduled for delivery this week, 
and the balance of its order of 28 
Boeing 720s is due by mid-summer. On 
order for delivery beginning in 1964 arc- 
45 Boeing 727 three-jet transports. 

With the exception of the Viscounts, 
most of the Capital equipment has 
been phased out or sold. Eleven DC-6s 
leased by Capital have been returned; 
10 DC-4s, 5 Lockheed Constellation 
L-049s and 2 DC-3s have been sold. 
The Constellations were sold at junk 
prices. Last of the DC-3s, now in 
sen-ice on the Buffalo-Elmira- Williams- 
port route, will be replaced bv a Vis- 
count on Mar. 1. 

Phase out of DC-7s, which United 
considers inefficient, is well under way 
with 15 already out of sen-ice and an- 
other five scheduled for phase out 
within the next few months. Gradual 
reduction in the DC-6 fleet is also 
under way with five of the aircraft slated 
to become operationally surplus by 
Apr. 1. 

As the Boeing 727s are received, they 


will be placed on routes now being 
served by Caravelles. Retirement of re- 
maining piston aircraft will be acceler- 
ated to a point where United expects to 
retain no more than 35 piston engine- 
aircraft from the present fleet of 143. 

The airline has not decided whether 
it will exercise its option to purchase 
an additional 20 Caravelles. Expansion 
of the Caravelle fleet could mean util- 
izing the Washington maintenance 
facilities for overhaul, but because of 
the relatively small number of aircraft 
now on hand. United has decided for 
the present to ferry the French-built 
turbojets to the San Francisco overhaul 
base. First of the Caravelles is scheduled 
into San Francisco on Sept. 1. 

Viscounts, which arc overhauled at 
the Washington maintenance base, will 
be retained indefinitely in the United 
fleet, according to Patterson, who gave 
the British-built turboprop a strong 
endorsement. 

Patterson explained his initial lack 
of enthusiasm for the Viscount, which 
was followed by a decision to call back 
6 of 1 5 Viscounts returned to the man- 
ufacturer under the merger terms, say- 
ing that the aircraft was originally mis- 
judged on the basis of its uneconomical 
performance against DC-7 equipment 
by Capital. Flown at lower power 
settings, in strict accordance with the 
manufacturer s recommendations, the 
Viscount has proven to be one of the 
most economical and mechanically re- 
liable aircraft in the United fleet, he 

Former Capital maintenance special- 
ists explained that the aircraft had been 
flown at higher power settings, but 
they were later lowered, on the advice 
of Rolls-Royce, after a series of turbine 
blade failures. Efficiency of the air- 


craft improved, but the change was not 
noted in the operational manuals and 
was thus unknown by United at the 
time of the merger. United is now 
bringing these manuals in line with 
the Viscount's actual performance abil- 
ity. With a time between basic over- 
haul of 3.300 hr. on the Dart engines 
and 4,380 hr. on the airframe, the 
Viscount now has longest TBO of any 
United aircraft, they added. 

Three of the DC-Ss now in operation 
arc turbofan-powered and while United 
once studied the possibilitv of convert- 
ing all DC-8s and Boeing 720s to turbo- 
fan, the idea was abandoned because of 
the high cost. The airline is now study- 
ing the advisability of ordering more 
DC-Ss and will re-examine the turbofan 
conversion question. Patterson stated. 

Patterson is confident that having 
surmounted most of the problems of 
merger. United will reap a significant 
profit on the old Capital system this 
year. He noted that he has publicly 
stated that United wanted the Capital 
system “because we think we can make 
money with it.” In his opinion, he 
said. Capital's serious financial problems 
probably caused the company's man- 
agement to "lose their courage and 
initiative" and with them the ability 
to develop traffic from the most 
heavily pojjulated section of the 
United States. 

He pointed out United has asked to 
withdraw a pre-merger request by Cap- 
ital to Civil Aeronautics Board to drop 
service at several "marginal" traffic 
points. United, he said, intends to study 
city traffic potential, in the belief that 
most can be made to produce a profit if 
given adequate service with competitive 
aircraft. He cautioned that his criticism 
of Capital was directed only at its top 
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INSTAMATIC reservations system in Denver replaces old Univac system used by Capital 
Airlines and Ramac utibzed by United. New system is fully operational over old United 
route system and will be expanded to cover the carrier’s complete route system by Apr. 1. 


management level, and added that he 
is "amazed at the high caliber" of 
former Capital people retained bv 
United. 

A. M. de Voursney, executive vice 
president-administration, said United 
will have an accurate idea of just how 
many former Capital points will be 
retained by the end of this year. 

"At this time," he explained, "it's 
just too early to tell. We need more 
time to study the over-all traffic po- 
tential.” Two months ago. United be- 
gan a point-by-point marketing study 
of the entire Capital system, and it 
is expected that a year-end analysis of 
the study will form the basis of a final 
decision on which points will be re- 
tained or dropped, he said. 

Bright Future Predicted 

Actually, de Voursney is highly con- 
fident that most, if not all, (if the 
Capital points will lx- retained, for 
two reasons. One is that United is 
concentrating on improved scheduling 
on the theory that so-called marginal 
points have been so only because Cap- 
ital failed to provide the service de- 
manded by the public at these points. 
Secondly, he is a strong believer that 
air travel growth is gcnerallv tied 
directly to business travel and the 
growth rate of the gross national prod- 
uct. On this basis, de Voursney pre- 
dicts that this year will be better than 
nonnal for the industry with a traffic 
growth of 2-3 points above that of the 
gross national product. 

The possibility- that the airline in- 
dustry's operational costs may be in- 
creased considerably by the eventual 
imposition of a user charge system, tied 
to fuel taxes, is cited by de Voursnev 
as a major reason for another fare in- 
crease. If applied to United’s planned 
operations this year, he explained, the 
added cost of fuel alone would go up 


SI 3 million. The new 3% fare in- 
crease approved by CAB is expected to 
increase United's revenues by $14 
million, but would nearly be canceled 
out by the extra taxes, he said. To 
offset this situation, he estimated that 
United will need another fare increase 
of at least 3%. 

H. E. Nourse, executive vice presi- 
dent-economic planning, pinpointed 
scheduling as one of the largest prob- 
lems during initial stages of the merger. 
Several months before the merger was 
actually consummated in June, citv 
pairs, schedules and equipment of both 
airlines were carefully shifted about to 
provide for practicai operation begin- 
ning in July. 

Early experience with the new com- 
bined scheduling indicated a need for 
further refinement, since it developed 
that some areas appeared over-scheduled 
and others under-scheduled. At the 
same time, Nourse said. United found 
that its problem had been further 
aggravated by a lack of sufficient air- 
craft to cover the Capital system. 

Further revisions to the scheduling 
pattern, aided by the recall of the six 
Viscounts, produced a scheduling pat- 
tern more nearly in line with United's 
expectations, he said. 

Scheduling Objectives 

The basic strategy was to provide 
new jet service, wherever possible, to 
major traffic points on the former Capi- 
tal system, increase flight frequency 
and capacity and provide added sen-ice 
to many points, Nourse explained. 

As an example, where Capital had 
been providing service with onlv DC-6 
or Viscount equipment. United intro- 
duced jet sen-ice in such important 
market areas as Minneapolis to Chi- 
cago, Detroit and New York; New 
York to Pittsburgh; Pittsburgh to At- 
lanta and Tampa; Jacksonville and 


Tampa to Miami; Cleveland to Tampa 
and Cleveland to Atlanta and Jackson- 
ville. 

United has been unable to take full 
advantage of the Buffalo market, where 
it competes against Elcctra turboprops, 
because the city's airport cannot handle- 
jet equipment, Nourse said. United 
expects it will not be able to surmount 
this problem until the first Boeing 72? 
short-range turbojets are delivered. 

Capital schedule frequencies and scat 
capacities just prior to the merger, 
compared with those of United this 
month in the same markets, show an in- 
crease of 31% in departures and 76% 
in seat capacity at Minneapolis. The 
figures are 22% and 34% at Buffalo; 
40% and 58% at Norfolk: 1 50% in 
both departures and scats at Bristol- 
Jolmson Citv-Kingsport, which form- 
erly had only two departures daily but 
now has five. United has also doubled 
frequencies and capacity at such smaller 
points as Greensboro-High Point. Char- 
lotte and Ralcigh-Durham. 

Where Capital had reduced service- 
prior to the merger in such areas as 
Michigan. United restored second non- 
stop sen-ice to New York at Flint. Sagi- 
naw. Grand Rapids. Lansing and 
Muskegon. Pittsbiirgh-Birniinghaiii re- 
gained its only non-stop, as did the New 
York-Norfolk market, and a fourth fre- 
quence- was restored to the Rochcster- 
Buffalo to Chicago area. 

Promotion Needed 

Introducing these schedule changes 
also brought an added problem to 
United's sales and advertising. Areas 
where Capital had once offered good 
schedules, but withdrew after experi- 
encing low load factors, required a heavy 
promotional program to support 
United's efforts, according to J. Misslc- 
hom. special assistant to B. B. Gragg, 
vice president-sales services. 

To overcome this problem. United 
adopted a new sales program emphasiz- 
ing the “now wc are one" philosophy 
and the theme of winter fun either at 
United's Pacific Coast points or the 
Great Lakes and Florida areas acquired 
from Capital. Misslchorn said. 

Total advertising costs increased an 
estimated 25%. he said. The program, 
heavy on newspaper space, concentrated 
primarily in the old Capital market, but 
also spread west of Chicago to make all 
travelers aware of the new territorv ac- 
quired. Additional costs were also incur- 
red in a complete change of timetables 
and pennanent identification at con- 
solidated city and airport ticket offices. 
Extensive training courses were also 
provided to acquaint former Capital 
sales personnel with United's proccd- 

Unitcd also expanded its sales regions 
by a realignment to seven regions, add- 
ing a Southeast region in Atlanta and 
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a Great Lakes region in Pittsburgh. 

Actual savings from the consolida- 
tion or closing of various duplicate sales 
facilities have not been fully calculated, 
nor has the process been completed, 
Misslchorn said. So far, 34 city ticket 
offices, sales offices and reservations 
offices and 16 airport ticket facilities 
have been consolidated. 

Attrition solved most of the problem 
of absorbing Capital's 7,110 employes. 
All were offered employment, and only 
510 rejected the offer. United states. 
At the management level, 706 Capital 
people were employed and 68 resigned, 
primarily because of their reluctance to 
leave Washington, D. C., the company 

On the pilots' roster. United said that 
because of the merger, 189 new pilots 
were hired and an additional 73 Capital 
pilots were recalled from furlough. It 
is not anticipated that the pilot force 
will be expanded any further. 

United points out that not only did 
it absorb the Capital personnel, but was 
required to hire an additional 4,933 
employes last year. 

To date, an estimated 40 persons 
have been transferred from the 
Washington maintenance base to San 
Francisco and 150 to the Chicago head- 
quarters. At one time, United con- 
sidered sending 500 Washington main- 
tenance personnel to San Francisco, but 
later rejected the idea. Announcement 
of the proposed move brought strong 
objections which United met by open- 
ing a special "San Francisco Room" at 
the maintenance base to provide all 
information about the city. 

In addition to the ALPA seniority 
problem. United had difficulty with In- 
ternational Assn, of Machinists mem- 
bers of both airlines and Capital’s cleri- 
cal employes who belonged to the 
Brotherhood of Railway Clerks. Pay- 
scales of former Capital IAM members 
were increased 15 cents per hour to 
reach the United level. An agreement 
on seniority was also reached, satisfying 
Capital IAM members who were on a 
system seniority basis, as opposed to 
United’s point seniority system. 

The Brotherhood of Railway Clerks 
has no representation at United and 
Capital members of this union are being 
employed as non-union workers at 
United. The company says a court case 
filed by the union will determine the 
outcome of this matter. 

Under the final merger terms, United 
also agreed to purchase the home of any 
Capital employe who could not sell the 
property in a reasonable time after being 
transferred. United estimates it has paid 
the costs of moving nearly 900 Capital 
people, a high percentage of whom sold 
their own homes. So far the airline has 
acquired about 90 homes under the 
merger terms. Most of the properties are 
still in the process of being sold. 


Dassault Spirale 3 Wins 
Transport Competition 

Paris— French air force design compe- 
tition for a small transport aircraft has 
been won by Avions Dassault’s twin- 
turboprop design, the Spirale 3. 

FAF has earmarked $36 million for 
the program. About 35 production air- 
craft arc expected to be built. First 
prototype is expected to fly in 1963. 

Spirale 3 is a high-wing aircraft pow- 
ered by two Turbomeca Turmo 3 tur- 
boprops developing 1,265 hp. on take- 
off. Maximum weight is roughly 11 
metric tons. Capable of carrying 32 
passengers, or 24 combat-equipped sol- 
diers, Spirale 3 will cruise at 280 rnpli. 
Use of boundary-layer control will per- 
mit STOL performance. 

Dassault transport was selected over 
designs submitted by a number of lead- 
ing French companies. Nord Aviation 
submitted a military transport version 
of the Super Broussard. Brcguct, an 
early favorite in the competition, hoped 
to win with its 945, a smaller ver- 
sion of its 941 cargo design which 
uses the vectored slipstream principle 
for STOL performance. 

Dassault also has designed a Navy 
version of its Spirale. This carrier- 
based aircraft would be equipped with 
a piggyback radome like that installed 
on Grumman Tracer and Hawkeyc air- 
craft. French navy, however, has ear- 
marked no funds as yet for procure- 
ment. Dassault savs at least one U. S. 
company is interested in license rights. 

ICAO Group Agrees 
On Survival Frequency 

Seventh session of the International 
Civil Aviation Organization communi- 
cations division agreed to the establish- 
ment of 121.5 me. as the eventual world- 
wide survival frequency, opening the 
way to the use of the new, miniature 
VHF survival beacons for life rafts as 
a replacement for the long-used Gibson 
Girl, which operates at a lower fre- 
quency (AW Dec. 25, p. 61), 

A second survival frequence, 243.0 
inc., which is used by military' aircraft, 
was adopted as a recommended practice 
in addition to the 121.5-mc. frequency, 
in recognition of the fact that military 
aircraft often participate in search-rescue 
operations. 

The recent, month-long meeting in 
Montreal, attended by 35 contracting 
states plus the non-member Soviet 
Union, also took the following action: 

• Updated ILS specifications to provide 
for several categories of instrument land- 
ing system performance to permit use 
of improved facilities where lower wea- 
ther minimums are desired and traffic 
justifies. 


• Adopted compatible sidclobc suppres- 
sion technique (three-pulse) for use 
with secondary surveillance radar, more 
commonly known as air traffic control 
radar beacon system. Previously adopted 
specifications were updated to provide 
for additional transponder interrogation 
modes, many more identification reply 
codes and technical standards for trans- 
mission of aircraft height information. 

• VOR-DME channel expansion tech- 
nical standards were agreed to for those 
few areas in the world, such as the 
U.S., where high concentration of fa- 
cilities requires added channels. 

• Discussed long-distance navigation 
needs, including impact of new air- 
borne Doppler navigation systems, and 
recommended that ICAO hold meeting 
in 1964 to examine operational require- 
ments for long-distance navigation aids 
and the possible need to standardize 
on a new ground-based, long-distance 
navigation system. 

• Agreed that minimum performance 
specifications are necessary for airborne 
equipment to assure the integrity and 
improvement of air traffic services, and 
initiated the first steps to develop such 
standards. 

Appeals Court Backs 
Board on Charters 

VVashington-U. S. Court of Appeals 
here has reaffirmed the Civil Aeronau- 
tics Board’s right to grant supplemental 
and cargo airlines seasonal blanket ex- 
emptions to conduct transatlantic 
charter flights (AW May 8, p. 39) 
during 1962, but expressed doubt about 
their legality beyond this year. 

Pan American World Airways and 
Trans World Airlines, two carriers af- 
fected by competition from supple- 
mental airlines in the transatlantic 
charter market, took CAB to court over 
the issue. Both carriers contend the 
blanket exemption is a misuse of the 
Board’s powers. 

Under the blanket exemption, cer- 
tain supplemental and cargo airlines 

as they wish without ' prior CAB ap- 
proval during the 180-dav period end- 
ing Sept. 30. Prior to 1961, those car- 
riers had to get an individual exemp- 
tion for each flight. 

Pan American and TWA said the 
blanket exemption amounted to certifi- 
cate authority, and as such. CAB did 
not have the right to grant by exemp- 
tion what it could not by certificate. 

The court, while approving CAB’s 
authority to grant blanket exemptions 
for 196l and 1962, questioned its 
legality beyond this year, presumably 
because continued use of the authority 
might outstrip CAB’s exemption 
powers as outlined in the Federal Avia- 
tion Act. 
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What makes one pilot different from another? 


TWA Captain George C. Duvall, like other senior airline pilots, counts his 
experience in miles and hours. But flying for TWA has deeply enriched 
his experience with a dramatic difference that’s important to you. He has 
flown a vast network of cities across the U. S. as well as in Europe, Africa 
and Asia. To him, and other TWA pilots, French farmlands, Swiss lakes, 
African deserts and rivers of India are as familiar as our Great Lakes and 
Western plains. Only TYY'A pilots bring you this unique experience. These 
men prove every day— nationwide, worldwide, you can depend on TYY’A. 



Four BUA VC. 10s Redesigned For 
Mixed Cargo-Passenger Utilization 


By Herbert J. Coleman 

London— Four Vickers VC.10 jet 
transports ordered by British United 
Airways for its African long-haul routes 
have been redesigned to include a side- 
loading door for BUA utilization as 
combination cargo/passengcr trans- 
ports. 

Aircraft, a standard VC.10, can be 
converted from passenger to cargo con- 
figuration in three hours. Main cabin 
floor can be loaded to a maximum of 
57 psf. over-all. 

Airplane for British United has been 
designated VC.10 CPF-2 and is based 
on the Vickers pure cargo aircraft de- 
sign, the VC.10 F-2. Latter version is 
fitted with an extruded light allov plank 
floor containing a 20-in. grid of 5,000 
lb. capacity lashing points. Maximum 
takeoff weight is increased to 522,000 
lb. and peak payload is 64.045 lb. 

British United's aircraft, the CPF-2, 
has facilities for 1 50 tourist class passen- 
gers. Mockup for the side-door addition 
is now being built at Vickcrs-Ann- 
strongs plant at YVeybridgc, where the 
first VC.10 is in advanced production 
stage (AYV Feb. 12, p. 39). 

Poxverplants for the BUA cargo 
passenger version will be four aft- 
mounted Rolls-Royce Conway Mk. 550 
engines (the Conway 42/3), of 22,500 
lb. thrust each. First cost of the air- 
plane is about S7.2 million, and initial 
cost of one engine is about $256,000. 

Another version, still in design stage, 
is the VC.10 CPF-3, which is an adap- 
tation of the Super VC.10 with a modi- 
fied wing and landing gear to allow 
operation at the higher weights in- 
volved. Maximum pavload of this ver- 
sion would be 7 1,724 lb. 

British United's airplanes will be en- 
gineered for three basic configurations; 


1 50 passengers in all-tourist class; 54 
passengers and seven freight pallets, and 
all-cargo, with 12 pallets. 

Freight loading door, installed on 
port side, is 84 in. x 140 in. and opens 
to a near vertical position to allow crane 
loading of freight. Door is fitted on 
forward fuselage and includes six 
VC.lO-typc windows. Bulkheads divid- 
ing passenger and freight sections may 
be located at varying positions along 
the cabin length to permit varying 
ratios of the total load. 

The door is hinged along the top 
edge and is hydraulically actuated. In 
the closed position, the bottom edge 
of the door is locked to the sill by seven 
toggle latches, linked by a torsion bar. 
This bar is rotated by a hydraulic jack 
which can be controlled from either 
inside or outside the airplane. Bolts, 
latches and door actuating mechanism 
arc all interlocked. 

Two main longitudinals and two 
main vertical members which form the 
door fitting are machined, light alloy 
forgings. Sill includes a detachable, 
lion-structural external rubbing strip 
and a hinged plate. 

Flooring of the standard passenger 
plane has been replaced by 9-in. wide 
planks of 75ST material, extruded to 
provide a sectional thickness of 0.8 in. 

Floor and supporting structure have 
been designed to meet these standards; 

• Unit local loading of 1,000 psi. on any 
one square inch. 

• Unit area loading of 300 psf. on any- 
one square foot, or 75 psf. uniformly 
spread oxer the whole floor area. 

• Maximum vehicle axle unit load, 
without spreaders, of 5,000 lb. 

Scat rails have been retained in their 
existing positions. For loading of pal- 
letized freight, remox-able panels con- 
taining a pattern of ball and socket 


fittings are attached to seat rails in the 
threshold area, immediately inside the 
main freight door.- 

Other than the threshold, the floor 
is fitted with remox-able roller tracks; 
four tracks are mounted on panels 
xvhich are attached to the scat rails. 
Overhead luggage racks also xvill fold 
upxvard for flush storage. 

E. E. Marshall, Vickers assistant 
chief engineer in charge of the VC.10 
project, emphasized that the company 
is building the side-loading freighter 
as a customer requirement, but is con- 
vinced that the nose-loading xersion 
under consideration for some time xvill 
be the ultimate answer in high-speed 
cargo flights. 

Marshall said the swing-nose version 
results in a 200 lb. cut in payload, but 
adxantagcs of faster and more flexible- 
loading offset this. On this x-ersion, door 
would sxving forxx-ard of the nose wheel 
and aft of the flight engineer's station. 

Full capacity payload in the pure 
freighter version— 77.085 lb.-can be 
transported 3,629 stat. mi. YVith 150 
passengers, the distance can be stretched 
to 5,280 stat. mi. 


BEA Cuts Frequencies, 
Unprofitable Routes 

London— British European Airxx-ays 
last week decided to eliminate several 
unprofitable routes and reduce frequen- 
cies of other routes in anticipation of 
losses xvhich xx-ill follow direct compe- 
tition by independent airlines. 

First to be dropped were BEA flights 
to Budapest and Belgrade, folloxvcd by 
the route to Ajaccio, Corsica. Fre- 
quency of some of BEA’s Scottish 
routes xx-ill be reduced. Other cancella- 
tions are under consideration. 

Airline said the decision to alloxv 
independent airlines to compete on 22 
routes made its decision necessary. BEA 
is appealing against the decision. If ap- 
proved, the independents xvould start 
flying the routes in April, 1963. 

Los Angeles Airports 
Show Record Income 

I.os Angeles, Calif.— City Depart- 
ment of Airports here had a record 
income of $5,913,553 and a net profit 
of $1,100,870 during the fiscal year 
ending June 30, 1961. 

This was despite bond redemption 
and interest payments totaling $2,- 
135,661 and $1,902,159 in increased 
operating expenses. 

Potential revenue of the Los Angeles 
International Airport’s new $70-million 
jet age tcnninal opened last August is 
not expected to be realized before Fiscal 
1962-63. The department also operates 
Van Nuys Airport. 
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10-second blade inspection 


Sikorsky’s Blade Inspection Method 
(BIM) positively establishes blade con- 
dition in just 10 seconds. 

Even better, BIM virtually ends blade 
replacement due to accumulated service 
life. With integrity positively and instantly estab- 
lished, good blades remain in operation indefinitely. 

This concept allows the equating of blade life 
with aircraft life. Result: major savings in blade 
installation and maintenance costs. 


Like most successful ideas, Sikorsky's Blade In- 
spection Method is simple, safe, and sure. Main 
rotor blades are filled with compressed air at the 
Sikorsky plant. If the blade is later damaged, pres- 
sure loss operates a warning gauge. Blade condition 
can be determined by one quick glance at the 
pressure gauge. 

BIM typifies the emphasis on engineering leader- 
ship that characterizes Sikorsky designs. It is one 
of the many reasons Sikorsky is first in vertical flight. 
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Disputes Quieted in Halaby’s First Year 


By David H. Hoffman 

Washington-Aviation industry de- 
clared a truce with the Federal Aviation 
Agency during Administrator N. I 1 '.. 
Halaby’s first year in office. But its 
final judgment of the man is being 
withheld until the impact of decentral- 
ization and task force reports-his own 
biggest projects-mold FAA's new im- 

35 Sworn in Mar. 3, Malabv has quieted 
most of the controversy that seemed 
to surround his predecessor. Elwood R. 
Quesada. A regulatory agency cannot 
exact obedience from those it must 
regulate if their relationship is one of 
hatred and resentment. Halaby told 
Aviation Week. In his analysis, such 
a situation prevailed carlv last year. 

Conflict had replaced law and order, 
and so "we had to re-establish lines of 
communications to regain the aviation 
community’s respect," Halaby said. To 
achieve this personal goal, he has leaned 
heavily on outside study groups plus 
informal group meetings with pilots, 
mechanics and controllers across the na- 
tion. 

At least 1 1 task forces, advisory boards 
or panels— each staffed wholly or partly 
by aviation experts with no FAA affilia- 
tion— have been appointed since Halaby 
took office. 

Open Study Groups 

Horizon, Beacon and Tightrope task 
forces— which dealt respectively with 
national aviation goals, air traffic con- 
trol and FAA rulemaking and enforce- 
ment— generally were open to all or- 
ganized facets of aviation, and listened 
patiently to their often antagonistic 
proposals. 

As a result, the reports that stemmed 
from these confrontations probably re- 
flect the majority industry opinion on 
each problem area tackled by each task 
force. Although preparation of the 
reports dragged on for seven months, 
industry greeted them with either solid 
praise or endorsement tempered by 
skepticism. 

Thus, by last fall, Halaby had healed 
a number of old wounds, achieved a 
measure of agreement on basic issues 
and collected three broad blueprints to 
guide his agency during the months 
ahead. He had also committed FAA 
to fresh starts on a number of vastly 
complex projects, such as how to auto- 
mate the air traffic control system. 

Many observers feel that Halaby paid 
for these assets with valuable time. In- 
dustry’s consensus is a hope that the 
Horizon, Beacon and Tightrope reports 
will end the era of report-writing on 
aviation problems. Although the flow 


of reports probably has been halted, one 
airline expert on air traffic control 
pointed out. there still exists wide dif- 
ferences of opinion within FAA on 
what weight to accord Beacon. Some 
Agency officials look on it as gospel, 
others feel it is only a basic guide, lie 

Acceleration Needed 

It follows that FAA must proceed at 
a faster pace this year than in 1961 if 
it is to overcome what Congress, the 
White House and the Agency acknowl- 
edged to be past neglects. Even so, ex- 
amination of what Halaby has accom- 
plished during 12 months in office 
indicates FAA was not paralyzed while 
Horizon, Beacon and Tightrope were 
being drafted. 

Here is a partial list of projects in- 
itiated under Halaby: 

• Decentralization and reorganization 
of FAA's structure. Under Quesada, 
regional decisions were reversed or up- 
held by the appropriate bureau— air 
traffic management, flight standards, 
facilities and materiel or research and 
development— in FAA’s Washington 
headquarters. Under Halaby, the chain 
of command runs directly from the 
deputy administrator to each region. 

• Appointment of the three big task 
forces. Quality of the Halaby appoint- 
ments has not been subjected to serious 
challenge. But more important, the ad- 
ministrator has staked his reputation on 
fulfilling a pledge that the Beacon and 
Horizon reports will not he shelved 
alongside the earlier Harding and Curtis 
studies. A system design team for 
Beacon already is at work. 

• Formation of a Federal Airport Sere- 
ice to administer the three-vear aid to 
airports program approved by Congress. 
In addition, FAA is drafting a set of 
airport safety standards which local 
authorities must observe in order to 
qualify for federal funds on a matching 
basis. Airport supervision formerly was 
entrusted to a division of the bureau 
of facilities and materiel. 

• Drafting of a Federal Aviation Serv- 
ice bill under which almost all civil 
and military ATC facilities would be 
operated by a corps of controllers, 
maintenance men and flight check spe- 
cialists who could be pressed into mili- 
tary service during national emergencies. 
The FAS bill is scheduled for congres- 
sional committee consideration this 
spring. 

• Recodification of FAA’s voluminous 
civil air regulations. This project will 
rearrange all regulatory material into 
one body of rules to be called the 
Federal Aviation Regulations. Sections 
will be dictated by subject matter. Old 


rules will be edited, but their substance 
will remain unchanged. The project 
also will produce a simplified, narrative 
digest of rules governing general avia- 

• Organization of a civil supersonic 
transport development program. Na- 
tional Aeronautics and Space Adminis- 
tration and Defense Department have 
acceded to FAA leadership in this pro- 
gram. which Congress funded at Sll 
million in Fiscal 1962. Earlier efforts 
to examine the transport’s feasibility in 
a systematic manner were held back by 
inter-agency bickering. 

• Enactment of legislation giving FAA 
stronger penalties to levy against hi- 
jackers of airline transports. After five 
such incidents took place between May 
and August of last year, Halaby sought 
and got legislation making it a federal 
crime to assault or threaten an aircraft 
crew member, making hijacking equiva- 
lent to piracy and prohibiting passen- 
gers from carrying concealed weapons 
on airline aircraft. 

• Fonnation of a National Flight Data 
Center. This center will be tne single 
approved source of raw data used to 
prepare aeronautical charts after it be- 
comes operational this vear. Publica- 
tion of standard references sueh as the 
Airman’s Guide and Notices to Airmen 
(NOTAMs) will be consolidated under 


Share Responsibility 

Halaby feels that because hijackings 
have not occurred recently, the industry 
has been lulled into complacency and 
is neglecting precautionary measures. 
The drama and publicity potential in- 
herent in aerial crime will always attract 
the psychotic mentality, and thus the 
problem demands constant attention. 
Airlines, in this area, must share re- 
sponsibility with FAA, he said. 

Despite the Beacon report and vastly 
increased expenditures on ATC in re- 
cent years, Halaby is aware that the 
system still pennits such questionable 
practices as the mixing of high per- 
formance jets with light planes in 
terminal areas, the filing of VFR-on-top 
clearances and high altitude operations 
outside the range of radar. In terms of 
the new technology it has absorbed, 
the ATC system is still at a standstill. 
Halaby said. 

One reason for this, he believes, is 
that Quesada and his director of re- 
search and development, James Anast. 
could not see the forest for the trees. 
The trees, in their case, were a mass of 
separate projects, according to Halaby. 
At least $6 million worth of old research 
and development contracts were can- 
celed after Halaby took office and an- 
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Saudi Arabian 720Bs Put Through Crew Training Flights 

One of the two Saudi Arabian Airlines’ medium-range Boeing 720B transports is shown during crew training flight near Kansas 
City, Mo- Aircraft were delivered to the Arab carrier earlier this year but returned for crew training. Aircraft will soon be introduced 
into Middle East service, with particular utilization on the Cairo and Beirut runs. Sandi Arabia's King Saud used one of the aircraft 
on a flight to Florida during his stay in the United States, although he flew here on a TWA charter. He returned to Saudi Arabia 
aboard one of tile aircraft. Saud is reported to have purchased both aircraft for cash. Saudi Arabian Airlines, established in 19-16 and 
receiving technical assistance from Trans World A rl cs tr c | po t tl r gl t the Middle East. 


other SI? million worth of additional 
funding was withdrawn. 

Transition to jet power has changed 
airline maintenance radicallv, he said. 
Mechanics now pull out packaged com- 
ponents from jets and substitute new 
ones. Because in-flight reliability hinges 
on how well these components are in- 
spected or repaired, Halaby intends to 
increase the quantity, quality and train- 
ing of FAA’s force of maintenance in- 
spectors this year. 

Halaby attaches far more importance 
than do his skeptical critics to the com- 
mittee, of which he is chainnan, ap- 
pointed by President Kennedy to re- 
view international aviation policy. 
Asked what significant steps in aviation 
will be taken during 1962. Halaby cited 
this group’s forthcoming report, which, 
he said, will contain recommendations 
on capacity and competitive route 
awards to foreign carriers, international 
ATC compatibility, technical aviation 
assistance to underdeveloped nations, as 
well as the U. S. government’s policy on 
the merger of its own flag airlines. 

On the negative side of the ledger, 
many professionals in aviation generally 
frown on such Halaby predilections as 
parachuting from an airplane so, he in- 
sists, he can learn first-hand whether 
rules are needed to control the sport 
of sky-diving. Flying Lockheed’s Elec- 
tra to prove its airworthiness and flying 
the Sud Caravcllc on jet noise tests at 
Washington National Airport also were 
classed by some as grandstanding. 

But Halaby, who holds a commercial 
pilots license and is a former Navy test 
pilot, shrugs off these charges with the 
comment, "flying airplanes is the frost- 
ing on the cake for me.” 

Probably the least noticed of Hal- 


aby’s major decisions involved Agencv 
decentralization. Under Qucsada, who 
sought to instill an immediate sense 
of fora- and purpose in the new FAA, 
operating authority had accumulated 
in Washington. Halaby elected to 
splinter this authority and to parcel 
out large portions to the Agency's 
seven regions. 

Elevating the title of regional man- 
ager to that of assistant administrator. 
Halaby dispatched some of FAA's 
most highly regarded second-echelon 
officials from Washington to take 
charge of the regions. First to go was 
Oscar Bakkc, then director of the Bu- 
reau of Flight Standards. He was fol- 
lowed by Arvin Basnight, deputy as- 
sistant administrator of management 
services and Joseph H. Tippets, di- 
rector of the Bureau of Facilities and 
Materiel. 

The reasoning behind this shakeup 
underscores Halaby's background in 
corporate management. "We were 
breeding idea-less and indecisive people 
who looked to Washington for all the 
answers," Halaby told Aviation 
Week. No effort toward developing 
executives had been made, he said, and 
although there were thousands of com- 
petent technical specialists, there were 
almost no managers. This development 
of well-rounded executive talent is to 
proceed through what Halaby calls a 
“kind of farm system" in which assist- 
ant administrators exercise delegated 

Before decentralization, paperwork 
piled up in Washington, according to 
Halaby. He said a 370-case backlog of 
unfinished enforcement actions con- 
fronted him when he took over FAA. 
As a result, Halaby claims, it was often 


impossible to ascertain the precise facts 
of a given ease. By decentralizing, "we 
put the authority back where the facts 
are,” he said. 

One result of this shift is that the 
backlog of pending cases has nearly 
dried up. But another is an element of 
confusion at the regional and district 
levels, a confusion generated by officials 
trying to decide just how much au- 
thority they have to plug the vast gaps 
that still exist in FAA policy documents 
and civil air regulations. 

Mixed Reaction 

Aggravating this problem is the atti- 
tude of airlines and organized aviation 
groups, which appreciate the speed with 
which decisions arc made under the 
new system, but which are quick to 
charge “inconsistency" when angered 
by an adverse ruling. At times, since 
decentralization was ordered, interested 
parties have tried to reverse one region’s 
decision on an issue by pointing out 
that another region had decided the 
same issue in a more favorable manner. 

Halaby looks upon the problem as 
one of communications. In an effort 
to ensure internal consistency, he has 
strengthened the network of wire and 
phone lines that link headquarters and 
the regions. Illustrating the far-flung 
operations of the Agency is the fact that 
FAA staffs 27 air carrier district offices, 
88 general aviation district offices, 26 
airport district engineering offices, 22 
engineering and manufacturing district 
offices, 17 facilities checking district 
offices. 10 maintenance bases, 4 interna- 
tional district offices, 8 international 
field offices, a Paris engineering office, 
two overseas flight checking offices. 
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trators arc asked in a conference call 
to exchange data on current problems. 
Halaby also requires monthly, quarterly 
and semi-annual reports from his re- 
gional lieutenants, which describe how 
headquarters policy directives are being 
implemented at the local levels. FAA's 
major services— the old bureaus under 
Qucsada— review these reports. 

Additional communication is gamed 
hv summoning the assistant adminis- 
trators to Washington periodically for 
"program status evaluation confer- 
ences." The first of these consumed 
most of last week; others are planned 
at quarterly intervals or as dictated by- 
events. Service directors are present if 
the subject concerns them. 

Although this system appears work- 
able. at least under Halaby, it already 
lias produced several sizable blunders 
to embarrass the administrator. For 
example, one of Halaby's early acts in 
office was to persuade the Civil Sen-ice 
Commission that certain air traffic con- 
trollers should be promoted one GS 
grade. Coordinators and radar control- 
lers were eligible for this promotion. 

In distributing the higher GS grades, 
however, the FAA regions came up with 
widely varying definitions of a coordi- 
nator! The liberal view taken by some 
held that since senior controller's coor- 
dinated the flow of air traffic, most 
senior controllers qualified for pay raises. 
Other regions felt that only duly-ap- 
pointed coordinators were eligible. 

This double standard gave rise to a 
hodge-podge pattern of promotions that 
aroused the ire of Civil Service author- 
ities. And, because too many GS grade 
increases were handed out. Halaby may 
lie forced to retract a group of promo- 
tions. thus alienating his controller 
corps just before the Federal Aviation 
Service bill is debated by Congress. 

Halaby displays irritation when it is 
suggested that tnc new rapport within 
the industry is the product of a general 
easing up bn violators of the civil air 
regulations. He will not elaborate on 
the subject, but FAA statistics show 
that during 1960, the last full year of 
Quesada's administration, the agency- 
processed 3,934 violation cases and lev- 
ied SI 59,000 in civil penalties. 

In 1961, 4,241 cases cost violators 
about $163,000, indicating that the 
tempo of enforcement activity has not 
slowed under the new administrator. 

The fact that FAA still orders airline 
pilots to retire at age 60, still pre-empts 
the “third seat" in DC-8 and 707 
cockpits for its air safety inspectors, 
still forces private pilots to call on FAA- 
licensed doctors for their bi-annual phys- 
ical examinations, and still requires 
that light aircraft landing at busy air- 
ports be equipped with two-way radio, 
is evidence that Halaby sided with 
Quesada on issues of 1959 and 1960. 


Hughes Suit Accuses Lenders Of 
Conspiring to Gain TWA Control 


By Glenn Garrison 

New York— Charging “conspiracy" 
bv lending institutions and their officers 
to gain control of Trans World Airlines 
for their own special advantage, Hughes 
Tool Co. last week asked damages 
totaling more than S366 million for 
itself and for TWA. 

The damages were sought through 
a defense and counterclaims document 
filed in U.S. District Court here in 
response to TWA’s suit against Hughes 
Tool. The move came as TWA Presi- 
dent Charles C. Tillinghast resumed 
his testimony in pre-trial depositions 
connected with the TWA suit, which 
was filed last June. The depositions 
began and were recessed last month 
(AW Jan. 29. p. 41). 

One of the Hughes counterclaims 
is in behalf of TWA and seeks $135 
million for alleged violations of anti- 
trust laws from the additional defend- 
ants other than TWA. 

Toolco said it made no demand on 
tile directors and stockholders of the 
airline to bring the claim for reasons 
that ", . . the directors are under the 
domination and control of the addi- 
tional defendants, that more than 
78.2% of the stock of TWA is held 
in tilt voting trust, that a majority of 
the voting trustees of such stock arc 
subject to the control of the additional 
defendants and that demand would he 
futile." 

TWA's reaction to the defense and 
counterclaims action was to call it “a 
long expected move to delay prosecu- 
tion of TWA's $115 million damage 
suit . . . against Howard Hughes and 
the Hughes Tool Co.” The airline 
called any assertion that it was con- 
trolled by anyone but its independent 
board of directors “utterly ridiculous," 
and said since the voting trust was set 
up, TWA for the first time in many 
years has not been a "captive” of 
Howard Hughes. 

Other Defendants 

In addition to TWA, defendants in 
the Hughes action were Equitable Life, 
Metropolitan Life, Irving Trust, Ernest 
R. Breech, Dillon Read, Ben-Fleming 
Sessel, James F. Oates Jr., Harry C. 
Hagertv and Tillinghast. 

The Hughes action also seeks to end 
the voting trust situation and return 
control of TWA to Hughes. It asks 
that Equitable, Metropolitan and Irv- 
ing be enjoined from accelerating the 
maturity of any TWA debt because of 
termination of the voting trust, and it 
seeks to eliminate the 22% penalty 


Hughes now would be required to for- 
feit and to pay off the loans from the 

The suit also seeks to void the provi- 
sions in Tillinghast's contract which 
would provide an income upon separa- 
tion from the airline. According to the 
claim, the contract assures Tillinghast 
of five years’ employment as president 
of TWA. It assures that upon his re- 
tirement after five years, or after dis- 
charge or retirement on termination of 
the voting trust, he will receive a pen- 
sion for 10 years at $50,000 annually 
to age 65 and $30,000 thereafter. 

According to the Hughes charges, an 
understanding and conspiracy was en- 
tered into about March, 1960, by 
Equitable, Irving and other lending in- 
stitutions. Dillon Read and Oates, Ses- 
scl and others. The "conspirators" al- 
legedly decided to use "all economic 
and other power at their disposal to ob- 
tain and maintain control of TWA for 
their mutual advantage, including the 
use of TWA as a market for the supply- 
ing of senior financing upon terms ad- 
vantageous to the lenders.” Efforts 
would be made, it is charged, to prevent 
any lenders from participating in TWA 
senior financing without the consent of 
Equitable as to long-term senior financ- 
ing and Irving as to short-term senior 
financing “and then only on terms sat- 
isfactory to Equitable and Irving." 

Furthennore, it is charged, the "con- 
spirators” would among them fix the 
interest rate TWA would have to pay 
for senior financing. 

The counterclaim describes various 
discussion between Hughes Tool and 
the lending institutions in late 1960. 
prior to setting up of the voting trust, 
as to possible financing plans. Pressure 
was brought to bear, the suit alleges, 
so that the tool company ultimately had 
to accept the terms of the lenders. At 
one point, Irving and certain members 
of the banking group began offsetting 
TWA and Tool Co. balances against 
TWA's debt to the banks. 

Further pressure was brought by 
false and misleading publicity, it is 
charged, emanating from living and 
Sessel. This was designed to preclude 
TWA or Hughes Tool from finding any 
other jet financing. 

The suit charged that Metropolitan. 
Equitable and Prudential control had 
dominated the market for major air- 
line financing. Since 1955, it is alleged, 
none of the five largest U.S. airlines 
have arranged any senior financing other 
than bank financing without participa- 
tion of one or more of these companies. 

As of Dec. 31, 1960. according to the 
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Transportable Communication? 


C ALL 
COLLINS 





A helicopter delivers a complete Collins communi- 
cation terminal to a remote area, and ten minutes 
after touchdown, the terminal is in operation. Another 
Collins terminal, while en route in a transport air- 
plane, maintains contact with ground-based radios. 

■ By vehicle, plane or helicopter, Collins transport- 
able terminals go where you 
need them ... for fast, reliable 
command and control. ■ And 
they are available off-the-shelf 
with customized modular designs. 

■ Collins designs, engineers and 
fabricates a broad line of light- 
weight, rugged transportables 
. . . ranging from small vehicle- 
mounted units to large shelters 
and semi-trailer vans . . . offering 
short, medium and long range 


communication over AM, FM, SSB, microwave, and 
tropospheric scatter. ■ For logistics support, Collins 
fully equipped, self-contained test/maintenance shops 
can be rushed to the field by truck, plane or helicop- 
ter. ■ For information about transportable systems for 
voice, teletypewriter, high-speed data, facsimile, ra- 
dar relay, video, telemetry, track- 
ing, and remote control . . . call 
Collins . . . Dallas, AD 5-2331. 
■ Collins Radio Company, 
Dallas, Texas 

COLLINS 


claim, Metropolitan held obligations of 
the carriers amounting to 5288 million 
in principal; Equitable held obligations 
in excess of $188 million. As of that 
date, it was asserted. Metropolitan held 
more than 46% of the five largest car- 
riers' senior long-term debt and Equit- 
able held more than 28%. 

Hughes charges that TWA. Equit- 
able, Metropolitan and Irving have vio- 
lated Section 408 of the Federal Avia- 
tion Act by the lenders’ acquiring and 
maintaining control of TWA, and con- 
solidating that control by giving 
Metropolitan and Equitable power to 
accelerate TWA indebtedness upon 
termination of the voting trust. 
'Unlawful Conspiracy' 

In seeking $135 million for TWA, 
the Hughes suit claims the airline 
suffered as a result of the “unlawful 
conspiracy." Its jet program was dis- 
rupted and delayed; financing was ob- 
tained only on unfavorable terms and 
high interest rates; the airline's assets 
were wasted; it has lost valuable op- 
portunities; and its business affairs have 
steadily deteriorated, it is charged. 

The $135 million represents a dam- 
age claim of $45 million, which is 
tripled under the anti-trust laws. 
Hughes Tool asks $77 million in dam- 
ages for itself, also tripled to a total 
of S231 million. In addition, it asks 
$72,089.55 from TWA alone, alleging 
failure to pay sufficient interest on an 
interim note to Hughes Tool for $100 

The taking of depositions in the 
TWA suit resumed here last Tuesday 
with the addition of a court-appointed 
special master, J. Lee Rankin, former 
solicitor-general of the U. S. Consider- 
able time was spent in argument be- 
tween counsels as to whether TWA and 
Breech had produced all the docu- 
ments and records sought and sub- 
poenaed by Chester Davis, the Hughes 
Tool general counsel who is conducting 
the case for Hughes. 

John F. Sonnett, representing TWA, 
accused Davis of carrying out a delaying 
strategy. But the time will come in- 
evitably, Sonnett said, when he would 
be examining Howard Hughes. Davis 
has been trying to delay this appear- 
ance, Sonnett contended. 

According to a schedule set up by the 
court, Hughes is scheduled to appear 
for deposition late in April at Beverlv 
Hills. Calif. 

Also under discussion was the ar- 
rangement between TWA and Dillon 
Read, which handled the jet financing 
program for TWA. Dillon Read was 
paid by the airline on a job by job 
basis, Tillinghast said, and received a 
fee of $750,000 for handling the 1960 
jet financing program. Fee for the 
1961 additional program was $200,000. 

Asked about the difference in fee 


for the two programs, Tillinghast said 
the 1960 negotiations had been long 
drawn out and more tortuous than the 
1961 work. However, the 1961 pro- 
gram still was difficult and complex, 
Tillinghast said. One reason was the 
withdrawal of Prudential, leaving the 
airline $39 million short of its needed 
financing. 

Another area of discussion in the 
proceeding was why TWA did not 
acquire the additional four Convair 
880 jets originally contemplated. Till- 
inghast denied that he had discussed 
with anyone the desirability of sticking 
Hughes Tool with these aircraft, for 
which it was financially responsible. 

Tillinghast said he had never really 
known whether the aircraft were avail- 
able to TWA. Even after the additional 
Boeing order, he said, the 880s might 


Washington— Pan American World 
Airways was ordered by the Civil 
Aeronautics Board last week to refund 
more than $2.2 million in subsidy paid 
for certain operations since 1946. 

The CAB opinion requiring the re- 
fund in the 1 Z-year-old Pan American 
mail rate case becomes final this week 
unless Pan American objects. 

The case, which generated 7,000 
pages of testimony and numerous ex- 
hibits, involved controversy over sub- 
sidy paid for: 

• Atlantic Division operations from 
Jan. 1, 1946 to Dec. 31, 1953. Pan 
American had claimed $103.2 million 
was due it. The government actually 
paid $79.4 million and further adjust- 
ment by CAB, using new auditing pro- 
cedures^ reduced Pan American’s 
claim until the airline now owes S5.47 
million for this period. 

• Latin American Division operations 
for 1952. Pan American had claimed 
517.3 million for this period. The gov- 
ernment had paid the carrier 510.4 
million before CAB reduced the car- 
rier's claim by 55 million. Pan Amer- 
ican is credited with 51.8 million for 
this period after CAB adjustment. 

• System operations for 1954. The 
airline had asked S31 million for this 
period, while the government actually 
paid 528.3 million for the service. 
CAB further reduced the carrier's 
claim until Pan American now owes 
the government 510 million. 

• System operations from Oct. 1, 1956 
to Dec. 31, 1958. Pan American had 
asked $65.8 million and the govern- 
ment had paid 537.7 million. CAB 
reduced the carrier's claim but left it 
with $11.3 million due. 

• American Overseas Airlines opera- 


have been attractive to TWA as "a 
desirable plus.” But a firm proposition 
from Hughes Tool never came. 

He had a conversation with General 
Dynamics President Earl D. Johnson 
some time last year. Tillinghast said, in 
which Johnson said Convair had "cut 
the umbilical cord” from Hughes and 
the 880s were free for sale to TWA. 
But subsequent reports from a TWA 
official who investigated, Tillinghast 
said, still indicated that there was some 
doubt as to whether the aircraft were 

Possible out-of-court settlement of 
the TWA suit against Hughes was dis- 
cussed at a meeting last July, it is under- 
stood, with a proposal forthcoming 
from Hughes. However, this subject is 
off the record as far as the deposition 
proceedings are concerned. 


tions prior to 1950. American Over- 
seas, acquired by Pan American in 
1950. had asked $23.6 million. The 
government had paid American Over- 
seas and its successor, Pan American. 
522.3 million. CAB again reduced the 
carrier’s claim, which still left it with 
$83,000 owed by the government. 

When subsidy amounts due Pan 
American are reconciled with what it 
owes the government, the airline must 
pay S2.207.000. 

CAB said the controversy started 
when it conducted an exacting investi- 
gation of Pan American’s subsidy 
claims for 1954 with the aid of an en- 
larged auditing staff. Tire investigation 
opened questions of whether the air- 
line had added non-transport costs— 
which are not underwritten bv sub- 
sidy— to its regular transport costs. 

As a result of the intensive study 
made simultaneously of Pan American's 
four divisions— which CAB had never 
been able to do before because of an 
inadequate auditing staff— the Board 
developed new criteria for determining 
Pan American’s subsidy. The criteria 
involved adjustments for certain non- 
operating costs and in rate making. 

With its new criteria, CAB got the 
District of Columbia Court of Appeals 
to remand to CAB Pan American’s 
case in which it sought review of CAB’s 
1946-53 and 1954 subsidy payments. 
After the case was returned to CAB 
for investigation, it became apparent 
after three years of testimony that it 
would not be settled in the foreseeable 
future unless the parties reached some 
settlement informally. 

Early this year, the parties agreed to 
end tlic case by Pan American’s re- 
funding the 52.2’ million. 


Pan American Ordered to Repay 
U. S. $2.2 Million in Subsidy 
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...AND BRISTOL. SIDDELEY SUPPLY THE POWER 


The Hawker P 1127 is a VTOL strike /reconnaissance 
aircraft designed for operational service. Its power for 
both lift and thmst is obtained from one engine — the 
Bristol Siddeley Pegasus turbofan. Not only is the 
aircraft revolutionary in its landing and take-off 
capabilities, but it has a range and speed which auto- 
matically place it in the front line of present-day 
tactical aircraft. 

Simplicity is the keynote of the engine design — one 
engine for both lift and thrust, with installation, control 


and maintenance comparable with conventional aircraft. 

The P 1127 has fully demonstrated the ease and 
certainty with which transitions from vertical to hori- 
zontal flight can be earned out. The versatility of the 
Pegasus lift/thrust engine has also enabled the aircraft 
to demonstrate how advantage can be taken of short 
airstrips to take off with a substantial overload of fuel 
and weapons. 

Tlie Bristol Siddeley Pegasus is supported by the 
Mutual Weapons Development Programme for NATO. 


BRISTOL SIDDELEY ENGINES LIMITED o F „c E „ ou5 . 





SHORTLINES 


AIRLINE OBSERVER 

► Domestic trunkline traffic climbed 11.5% in January over the same period 
in 1961, the third consecutive month that revenue passenger miles have 
increased more than 10% and the highest monthly increase since January. 
1960. However, available seat miles rose to 4.81 billion to reach the second 
highest monthly level in airline history. The 17% increase in available 
seat miles pulled the monthly load factor down 2.63% to 54.26%. All 
but United Air Lines failed to show an increase in total revenue miles 
in January, but only three of the eleven carriers showed an increase in 
first-class traffic. Ali carriers reported increases in coach traffic but. again, 
a 34% hike in available seat miles dropped coach load factors down to 
57.4% from the 59.5% recorded in January, 1961. 

► John C. Carroll, first vice president of the Air Line Pilots Assn., has 
notified the union's board of directors that he will run for the presidenev 
of ALPA. He is expected to get strong support from mem hers who are 
opposed to the policies of incumlrent Clarence L. Saycn. While Savcn 
has said he intends to resign, most ALPA members feel he will nin for 
rc-clection if drafted during the union's May convention in Miami. 
Anti-Sayen factions within the union fear that the numerous other candi- 
dates suggested so far face certain defeat and believe Carroll has the best 
chance of winning. 

► Aeroflot’s newly inaugurated Moscow-Rangoon-Djakarta service is on a 
one round-trip weekly basis. Plying time for the 11-18 turboprop transport 
making the 6.500-mi. run is 17-18 hr., and total scheduled time is slightlv 
over 24 hr. First return trip to Moscow carried official Burmese delegation 
headed by the minister of infonnation, secretary of transportation and 
communications and representatives of the Burmese national airline. 

► Trans World Airlines' application to sell Nevada Automotive Corp. 25 
Lockheed 049 Constellations for S700.000 has been tentatively approved bv 
the Civil Aeronautics Board. In its order, the Board noted that the 25 
aircraft represented a “substantial portion’’ of TWA’s fleet but concluded 
that the sale would be in the public interest since they were being replaced 
by jet aircraft. The 049 fleet is included among the aircraft written down 
to a residual value of 3% (AW Feb. 12, p. 47). 

► Domestic trunklines have agreed to a no-show plan which was filed with 
the CAB last week. No-show passengers will pay 50% of the value of 
their tickets' first remaining flight coupon, subject to a S5 minimum and 
a S40 maximum. Passengers who are not provided service for which reser- 
vations have been confirmed will be compensated bv the carriers under 
the same formula. 

► Hearing in the New York-Florida Renewal Case (AW Jan. 15, p. 42), in 
which Northeast Airlines seeks permanent Florida operating authoritv, has 
been postponed until after CAB settles the question of whether Hughes 
Tool Co. should be allowed to control Northeast. Examiner Walter Bryan 
postponed the case to prevent needless duplication in presenting evidence 
after it became doubtful that the record in the control case could be stipu- 
lated in the renewal case. 

► Federal Aviation Agency will phase out its El Paso air route traffic control 
center in a move to consolidate centers under a plan to realign ARTC area 
boundaries. Previously. FAA moved to phase out centers at St. Louis. 
Phoenix and Detroit and combine their operations with other center areas. 
The four consolidations will result in annual operating savings of S3. 5 
million. 

► Aeroflot expects to place a new version of the medium-range twin-turbo- 
fan Tu-124 transport in operation during 1963. Engines on the new 
version, the Tu-124A. will be mounted on the sides of the rear section of 
the fuselage, Caravclle style. The Tu-124, which is slated for regular 
service shortly, has its turbofan engines conventionally mounted in the 
wings. 


► American Airlines will put its recently 
delivered Convair 990 jet transports 
(AW Jan. 8, p. 48) into service on its 
New York-Chicago route Mar. 18. The 
aircraft will make two round trips daily 
between O'Hare and Idlewild airports. 

► British European Airways reports it 
carried 4.35 million passengers during 
1961— a 13% increase over 1960. Dur- 
ing the same year, BEA's capacity in- 
creased by 21%. 

► British West Indian Airways, Ltd., 
has an amended foreign air carrier per- 
mit allowing it to operate between 
Antigua, W. I., and New York until 
Oct. 1, 1962, unless further extended. 

► Central Airlines has asked Civil Aero- 
nautics Board for permanent extension 
of its youth fare plan set to expire Feb. 
28. Central, contrary to trunkline ex- 
perience, reports the 7,554 youth fare 
passengers carried during the 116-day 
period ending last Dec. 31 have ac- 
counted for as much as 10% of passen- 
ger boardings. 

► Flying Tiger Line and Seaboard 
World Airlines are obtaining structural 
modification kits for their Canadair 
CL-44 airfreighters. The modification 
increases the aircraft’s payload 5,000 lb. 
and extends its range 350 mi. 

► Lake Central Airlines reports it car- 
ried over 400,000 passengers during 
1 961 — a 75.5% increase over the pre- 
ceding year. Lake Central attributes 
the increase to route expansion during 
the year which added 17 cities and the 
District of Columbia to its system. 

► Merger of Alaska Coastal, Ellis and 
Marine airlines has been approved by a 
CAB examiner in a recommended deci- 
sion. Since Ellis has foreign operating 
authority, presidential approval will be 
required. The new airline will be called 
Alaska Coastal-Ellis Airlines. 


► Northeast Airlines reports it flew 65 
million revenue passenger miles during 
January— a 30.5% increase over Janu- 
ary, 1961. Northeast attributes a large 
part of the gain to increased Convair 
880 jet scheduling this winter. 

► Pan American World Airways has 
been authorized by CAB to conduct 
nonstop flights between New York and 
Jamaica. CAB limited the authority to 
flights using New York-Newark and 
Montego Bay or Kingston, Jamaica as 
terminals. 


AVIATION WEEK 


ad SPACE TECHNOLOGY, Febr 


19, 1962 



Air Force Skybolt is expected to be one of 


ON TARGET! 


America’s most powerful deterrent weapons. This air launched 
ballistic missile will save billions in taxes by extending the 
useful life of our B-52 and British Vulcan II bombers. 


The Douglas Skybolt gives an aggressor rea- 
son to pause. It is being developed as a missile 
with nuclear capability that can be launched 
from a mobile hiding place in the sky a thou- 
sand miles from its target. 

To date, several successful tests have been 
made and the aircraft-to-missile compatibility 
has been demonstrated. With modifications, 
Skybolt can also be used with supersonic 
aircraft of the future. 


In developing this weapon system, Douglas 
has again proved its ability to create weapons 
that are practical and powerful deterrents . . . 
the best safeguards of the peace. 

DOUGLAS 

MISSILE AND SPACE SYSTEMS • MILITARY AIRCRAFT • DC-8 
JETLINERS • RESEARCH AND DEVELOPMENT PROJECTS • 
GROUND SUPPORT EQUIPMENT • AIRCOMBS • ASW DEVICES 
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POWER SECTIONS for* 501 move through final assembly preparatory to mating with reduction gear box preceding test stand checkout. 
Engine entered domestic airlines’ service on American and Eastern airlines’ Elcctras in 1959. Military designation of the 501 is the T56. 


Allison Seeks Removal Rate Cut in 501 


By Larry Booda 

Indianapolis— Relatively high but not 
unsatisfactory premature removal rate 
for the Allison 501 (military T56) 
-1,050-hp. turboprop engine, due to de- 
lays in installation of major engineering 
fixes, is expected to continue dropping 
gradually until next summer when it 
will level off at the completion of the 
program. 

To some extent the delays have been 
due to the increased time between over- 
haul period (TBO) which now runs 
from 2,000 to 2,200 hr. for most do- 
mestic airlines which operate the Lock- 
heed Elcetra in which most of the 
commercial engines ^ arc installed. 

all but small deficiencies that are of a 
continuing nature. 

Allison says that because only minor 
problems are now being encountered 
in the engine, the service organization 
here at the Allison Division of General 


Motors and in the field is smaller than 
when the engine was new in airline and 
military service. This growth and reduc- 
tion cycle is expected to be repeated 
again in about a year when a new, more 
powerful version of the engine, produc- 
ing 5,250 hp., will be introduced into 
operational service. 

As of last month a total of 1,052 of 
the Model 501 engines, including the 

Lockheed Elcctra and Convair 3-10 and 
440 airframes with domestic and foreign 
airlines, corporations and individual 
owners. This total breaks down into 
798 in domestic airlines service, 202 
with foreign airlines and 52 in Convairs. 
Military Engines 

Engines operating in, or due for in- 
stallation in, Lockheed C-130 airframes 
for the U. S. Air Force and Navy total 
2,141, plus 392 spare power sections 
for a total of 2,533. Navy-Lockhced 
P3V-1 will account for another 76 en- 


gines and the Navv-Grumman W2F-1 
will absorb 29 engines under present 
contracts. Foreign C-130 aircraft take 
up another 81 engines out of 108 re- 
quired for 27 foreign aircraft. Remain- 
der will be made up through procure- 
ment from U.S. military sources. Over- 
all total for the T 56 thus is 2,719 
engines and power sections. 

At present there are no orders for 
the 501 from either foreign or domestic 
carriers. U. S. military contracts for the 
engine total 855 engines and 113 power 
sections. There are no unfilled foreign 
military orders. 

The figures given above do not repre- 
sent the total production of the 501 
and T56 engines. They exclude test 
engines made for plant use and USAF, 
and engines lost in seven crashed Elec- 

Prospects for continued production 
of the T56 are based on military plan- 
ning which involves ordering a total of 
1 36 Lockheed C-l 30E long-range cargo 



AVIATION WEEK and SPACE TECHNOLOGY, 


19. 1962 



ALLISON MODEL 501 

heed Elcctra at Miami, 


with 1,000 hr. of comr 
chanics. Substitute eng 


transports for the Air Force and more 
Navy aircraft in Fiscal 1963. Additional 
orders will account for a total of 3,100 
engines from Fiscal 1963 through Fis- 
cal 1967. 

It is anticipated that scheduling of 
production for the future will be aided 
by the Defense Department’s package 
program concept which gives antici- 
pated schedules of increased, decreased 
or level production for periods of up to 
five years. In the past, purchases were 
contracted in yearly increments which 
could subject programs to abrupt 
changes. 

In backing its product, Allison has 
kept its service organization flexible to 
meet changing demands. The person- 
nel assigned to this group are experi- 
enced in the manufacture and mainte- 
nance of the engines and in addition 
have sufficient engineering background 
to spot trouble and alert the plant so 
that a fix can be planned and then 
executed. 

Allison representatives have been sent 
all over the world. They have con- 
ducted training schools in the Far East, 
the East Indies and Australia, and have 
helped the airline users of the 501 in 
numerous ways depending on individ- 
ual circumstances. 

Tlie 501 first entered airline service 


in 1959 when Eastern and American 
airlines began regularly scheduled runs 
with the Electra. Prior to that time, 
Allison engineers had been busy with 
training programs. When the engine 
entered operational service, and for 
more than a year afterward, the service 
group was at its peak strength. Peak 
program employment level was 511 
persons, divided between 283 here and 
228 in the field. Last month the total 
was 312, with 175 here and 137 in the 
field. 

Before the domestic airlines and the 
larger foreign airlines, such as KLM 
and Qantas, began regular operations 
with the Electra, they sent their key 
maintenance personnel to the plant for 
thorough familiarization of the engine 
operation and its maintenance pro- 
cedures. After completion of the in- 
doctrination these key personnel then 
went to their company shops to set up 
training courses. 

Allison technicians were present dur- 
ing this training period in each instance. 
There were fewer service men in attend- 
ance at the larger airlines, because their 
organizations were better able to take 
on such a program. 

Smaller foreign airlines posed an- 
other problem, however. Smaller or- 
ganizations and limited resources did 



STATOR VANES are being installed on 
third-stage turbine wheel on Allison’s turbo- 
prop assembly floor. As of last month, a 
total of 1,052 Model 501 engines, including 

Elcctras and Convair 340 and 440 transports 
with domestic and foreign airlines, corpora- 
tions and individuals. Total breaks down 
into 798 in domestic airline service. 202 
with foreign airlines plus an additional 52 
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A tapco 

Thompson Ramo Wooldridge Inc. 


ONBOARD POWER SYSTEMS BY TAPCO— Combining extensive energy-conversion experience with 
a high degree of interface-systems intelligence, Tapco insures that trade-off studies will yield the 
most practical onboard power system in terms of specific weight, reliability and operational flexibility. 



Hydrogen-Oxygen Fuel-Cell Power System: A multicell, modular, 
self-contained system for manned space vehicles. Designed for 
operation in orbit and during lunar day or night. Consists of two 
compact, lightweight packages: one (top, above) contains fuel 
cells, manifolding and controls: the other, auxiliary equipment. 


Operates to varying power profiles for extended periods under 
wide range of environments. No preheat is necessary for im- 
mediate operation at 60% of power. Use of redundant compo- 
nents results in high reliability. Tapco, a division of Thompson 
Ramo Wooldridge Inc., 23555 Euclid Avenue, Cleveland 17, Ohio. 



British Turboprops Vie for RAF Order 

Two turboprop transport aircraft competing for a Royal Air Force Transport Command 
order for 48 planes have demonstrated rough field handling characteristics for RAF and 
Ministry technical teams. Airplanes are the Handley Page Dart Herald (above) and the Avro 
748, built by a member of the Hawker Siddelcy Group. Both are powered by Rolls-Royce 
Dart engines and feature aft-loading door which drops to form a vehicle ramp. Selection has 
political overtones, in that Handley Page has resisted efforts to merge with either of the 
two big British airframe manufacturers. Hawker Siddelcy and British Aircraft Corp. Gov- 
ernment policy has been to place orders with the firms which followed its suggestions to 
regroup the industry. Dart Herald is pushing STOL characteristics and the fact that about 
80% of the jigs used for the civil version can be employed for the military model. Power- 
plants are two Dart RDa. 10 turboprops, replacing the Dart 7s on the civil Herald. Cabin 
floor has been beefed up and some local strengthening has been added. The Avro 748. 
using Dart 12s, was demonstrated on rutted surface at Martlcsliam Heath airfield, taking 
off and landing on a single engine. It also made two takeoffs and landing with 12 and 23 
passengers respectively. Demonstrations also included Figure Eight taxiing pattern. 



not permit the small operators such as 
Ansett, TEAL, TAA, Cathay Pacific 
and Garuda to organize formal schools 
for their operations, maintenance and 
supply personnel. Their operating 
points are scattered in the Far East and 
the antipodes. Their stops include re- 
mote locations where maintenance 
facilities are minimal and spare engines 
and parts are not readily available. 
Initial Phase 

After the initial phase of indoctrina- 
tion of pilots and support personnel, the 
Allison representatives remained at each 
airline overhaul and maintenance head- 
quarters to spot problems as they oc- 
curred and to transmit them to the 
home office for solution. After a fix 
was designed, the representative ad- 
vised the airline in its installation. In 
the domestic area, the field representa- 
tives are no longer permanently located 
with individual airlines. This situation 
also holds true with the smaller over- 

Task of integrating Allison activities 
in regard to customer service falls to 
Fred H. Stcubcr, parts and service man- 
ager. His organization is divided into 
four parts with R. W. Sherk, parts man- 
ager, L. W. Stear, operations engineer- 
ing supervisor, R. E. Tripplehom, tech- 
nical services general supervisor and 
C. E. Dixon, sendee manager reporting 

Allison philosophy in dealing with 
customers, according to Steuber, has 
been to go to the airlines with a prob- 
lem that has been discovered and its 
solution before the airline itself en- 
countered the problem. This has been 
accomplished by applying an elaborate 
system of reports from the test facilities 
at the plant and the representatives 
with the airlines to the process of 
analysis and then solution. This will 
be described later. 

Contracts with airlines have been 
worded in such a way that Allison is 
required to provide technical support. 
Tli ere is no provision in writing saying 
that the company would assume the 
responsibility for costs incurred in mak- 

^n practice, it has turned out that 
Allison has made a majority of the fixes 
from its own funds, determining in 
each instance whether the company was 
ethically, if not legally, responsible for 
backing its product. 

Costs Shared 

As the engine progressed in terms of 
time in sendee, Allison considered that 
it should be logical that engineering 
fix costs be shared with the airlines. 
Agreements were made to share the 
cost on a 50-50 basis for correcting 
problems that Allison thought it was 
not directly responsible for. 

An example of a problem in this 


category centered around the cabin 
air compressors. Each inboard engine 
(numbers two and three) has such a 
compressor attached to it. The original 
design of these pumps provided for a 
steady load of 85-lip. each to keep the 
cabin pressurized under all flight and 
altitude conditions. In actual sendee, 
the airlines discovered that steady loads 
of 120 hp. and peak loads of 150 hp. 
were imposed, a condition that did not 
originate with the engine manufacturer. 
The result was a series of failures. 

These failures were reported by the 
field men and soon a fix operation was 
under way at the plant. A redesign of 
the compressor permitted it to take 
the heavier loads. 


One of the major problems encoun- 
tered early in the service experience of 
the engine centered around the rela- 
tively long shaft which extends from 
the engine to the reduction gear box 
located behind the propeller. In oper- 
ation, the shaft would move out of 
alignment, causing it to whip inside the 
casing. Eventually this whipping would 
cut through the casing. 

This problem was solved by rede- 
signing the casing and installing a roller 
bearing between the shaft and casing 
shell half the distance between the en- 
gine and the gear box. 

A running record concerning perform- 
ance in terms of premature engine re- 
movals due to various causes is kept in 
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COLD KNOWS 


Airborne electronic equipment components get 
smaller and smaller. Closer and closer together. And 
hotter and hotter. Enter UAP with its "cold knows.” 
Knowledge of how to transfer heat efficiently by 
conduction, convection or radiation. Knowledge of 
which heat sink system is best suited to the job: 
liquid to air, air to air, liquid to liquid, mechanical 
or expendable refrigeration. Knowledge of how to 
design and build a simple heat exchanger and blower 
... or a complex combination of valves pumps, heat 
exchangers and controls. Knowledge to meet your 
envelope requirements. For best results, cooling 


system and electronic package should be designed 
concurrently. So ask UAP to stick its knows in your 
project early as possible. Write or phone 224-3841 
today. UAP means United Aircraft Products. 
Since 1929, a dynamic, independent company in 
Dayton, Ohio. A name to remember when it comes 
to cooling systems. 


unp 


TELEMETRY BY TELE-DYNAMICS 



Positive performance as proved by high customer accept- 
ance characterizes Tele-Dynamic’s 1270A voltage controlled 
oscillator. Exceptional electrical and environmental specifica- 
tions, unique in off-the-shelf components at the right price, are 
representative of Tele-Dynamics' creative efforts in the com- 
plete telemetry field. Write for technical bulletins and a new 
capabilities brochure. 


the form of a monthly summary report 
for the S01-D13 engine and the 606 
reduction gear box for domestic and 
foreign airlines. A similar compilation 
of military T56 engine field service re- 
ports is kept. Both are compiled by the 
reliability department. 

Material funncled into tables and 
charts of these publications is obtained 
from aircraft flight operations reports 
and component removal reports sent in 
by field representatives. They are sorted 
and tabulated by electric accounting 
machines. 

Report of a typical month contains 
breakdowns going back to 1 960 of Alli- 
son-responsible premature major unit 
removals, charts and tables on the 
power section, gear box and torque- 
meter premature removals, and detailed 
tables by item for the same time period 
of major field maintenance items which 
were reported. Tables covering the 606 
propeller section complete the publica- 

Wceklv summaries supplement the 
monthly reports. Thev are limited 
to charts covering premature major 
unit, power section, gear box and 
torquemetcr removals which are Allison- 
responsible. 

Reliability Report 

For company use only, a monthly 
product reliability report is published. 
A typical summary in the beginning of 
this publication spotlights the prema- 
ture removal rate and daily utilization 
rate, a statement that one airline re- 
ceived a 2,000 TBO authorization from 
FAA. another airline received its first 
2.000 hr. engine for overhaul, remarks 
about TBOs of non-domestic airlines 
and the most troublesome items on the 
engine operation. 

A chart of critical premature remov- 
al parts shows the order of their oc- 
currence rate, the relative position of 
each item compared with the previous 
month, individual item percentage of 
total failures, the six months total of 
occurrences and consecutive months of 

A similar breakdown is presented for 
parts and components causing in-flight 
propeller featherings, followed by an 
analvsis which shows feathering rates 
for individual domestic airlines. It is 
these rates winch have the principal 
effect of influencing the FAA to in- 
crease the time between overhaul for 

Further analyses deal with modifica- 
tion effectiveness, teardown discrepan- 
cies. number of engines returned for 
analysis and repair, status of fixes and 
premature removals, and teardown prob- 
lem assignment status. 

Monthly and weekly summaries are 
distributed internally and arc available 
for perusal by interested individuals out- 
side the company. The reliability re- 


TECHNICAL CHARACTERISTICS 

Input— 0 to 5 volts or ±2.5 volts 
Linearity— ±0.25% BSL 
Power Requirements— 28 volts 
at 9 ma max. 

Distortion— 1% 

Amplitude Modulation— 1% 


ENVIRONMENTAL CHARACTERISTICS 

Thermal Stability 20°C to 

+85°C ±1.5% DBW 
Altitude— Unlimited 
Vibration— 30G random 
Acceleration— 100G 
Shock— 100G 


TELE-DYNAMICS 

DIVISION 

AJVTEMCA/V BOSCH AHMf/i COBPOBAT/O/V 
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Goodyear announces the world’s most reliable airplane tire 


EXCLUSIVE FEATURE #1: Built-in "Red 
Line" tells tire replacement time 

Makes tire inspection easier and more accurate than ever before. 
The "Red Line”-a ply of red fabric cord-appears when 80% of the 
tread is gone. Tblls you when tire replacement time is near-with a 
good safety margin. And, unlike other tread wear indicators, it 
adds strength to the tire. 


about our new developments in wheels, brakes, and anti-skid systems, 
thermoelectric systems, thermal-shielding materials or rubberized fab- 
rics— write Goodyear, Aviation Products, Dept. N-1715, Akron 16, Ohio. 


EXCLUSIVE FEATURE #2: Built-in metal 
shield fights cutting and cut growth 

Prevents most carcass cuts. Helps stop small cuts from growing. 
Preserves the tire for retreading. Made of shredded wire placed 
between the body fabric and tread rubber, this Goodyear-developed 
shield can make the difference between a tire ready for the scrap 
heap and one ready for retreading— with big savings for you. 

GOODYEAR 

AVIATION PRODUCTS 



Critical path programs drawn in milliseconds! 



Computer Recorder draws complete critical path 
schedule charts in less than a second. It is the fast- 
est, most economical method available today to trans- 
late digital computer language into usable graphs, 
tabular data, or drawings. Information is recorded on 
35mm microfilm which can be enlarged to wall-size 
viewing charts, or directly on page-size photorecord- 
ing paper. Write today to Department C-21, General 
Dynamics | Electronics, Post Office Box 2449, San 

Diego, California, general dynamics | electronics Gllllll ID SAN DIEGO 


port just described, however, is consid- 
ered a company-restricted publication 
and its distribution is limited to about 
50 Allison officials. 

Premature major unit removals since 
early in 1960 have ranged from 0.91 
removals per 1,000 engine hr. to 0.45, 
which was reached in April of 1961. 
The most recent peak was in August, 
1961, when the rate was 0.74. From 
September until now, however, the rate 
has fluctuated narrowly between 0.55 
and 0.46. As stated earlier, this trend 
is expected to continue downward as 
more engines are overhauled at routine 
intervals when the major engineering 
fixes will be installed. 

One of the most common problems 
which developed early in the service 
life of the 501 centered around the 
front compressor seal. Leakage around 
this seal resulted in high oil consump- 
tion. It was determined that the rea- 
son for this leakage was the formation 
of coke on the seal. This in turn had 
been caused by excess temperatures and 
the amount of time the oil remained 
on the area, or dwell time. 

Tests were run with the seal baffle 
removed, allowing greater oil flow across 
the seal surfaces. A reduction of 50F 
to S0F was accomplished for the vari- 
ous seal components. The Phase 1 fix- 
consisted of removing the baffles and 
modifying the seal. 

Allison realized that the Phase 1 Ex 
would improve seal performance but 
that by its very nature the rubbing 
seal has certain life limitations. So a 
Phase 2 program was initiated to de- 
velop a labyrinth seal with unlimited 
endurance potential. Incorporation of 
this fix began April, 1961, and should 
Ire completed in almost all engines this 


Another early problem was failure of 
the front turbine scavenging pump. It 
was determined that radial movement of 
the turbine in relation to the compres- 
sor coupling shaft caused axial move- 
ment of the pump gears, resulting in 
excessive wear. Larger internal clear- 
ances were provided and improved riv- 
eted bronze separators for the bearings 
were installed. 

The fix installation will be completed 
in engines this year. 


Next most common problem was 
cracking of the rear turbine support. 
The cracking was noticed under the hat 
section stiffener around the outer cone 
skin and in the front and rear face welds 
of the hub and spider portion of the 
support. The cracks were caused by tur- 
bine vibration and inadequate weld 
penetration. 

The fix consisted of strengthening 
the area by the addition of a Hastelloy 
X doubler to the rear turbine bearing 
supports, and a support configuration 
which makes use of a heavier gage ma- 
terial. Hub weld cracks were eliminated 


by reducing cold start vibration with the 
installation of a two piece structure 
which eliminates the distortion in the 
area of the front turbine bearing sup- 

Fixes were made for component trou- 
bles which occurred less frequently, 
such as leakage of the rear compressor 
seal, front compressor ring, rear com- 
pressor bearing, front compressor bear- 
ing and cracking of the third stage tur- 
bine wheel. 

Many of the failures were one time 
occurrences and no fix was undertaken. 

Time between overhaul periods now 
authorized bv FAA for domestic air- 
lines for the' 501 vary between 1,800 
hr. and 2.200 hr. These figures 
apply to the reduction gear, torque- 
meter, turbine and compressor. Essen- 
tial engine accessories TBOs run from 
2,000 hr. to 3,000 hr. The propeller 
times varv narrowlv around the 2,500- 
hr. mark.' 

The future of the engine lies with an 
increase of power. Recently a T56 
power section was run at 6,770 shp. 
tor five hours. The power section was 
modified by an increase in size of the 
compressor and the addition of hollow 
air-cooled blades to the power turbine, 
permitting turbine inlet temperatures 
of 2,020F. 

Tests were conducted as part of the 
increase in power program. In this in- 
stance the air-cooled blades were under- 
going evaluation. 

This modified power section pro- 
duced 5-3 lip. per pound of engine 
weight compared with 3.2 hp. for the 
production T56. In addition, specific 
fuel consumption during the test run 
was 0.486 lb./hp. hr. 

The development program is being 
sponsored by the Air Force and Navy 
through product-support funds. 

Russia Expects Volume 
Exports of Hydrofoils 

Moscow— Russia expects to begin 
volume exports of hydrofoil boats this 
vear. It says "numerous” orders for 
hydrofoils are being received from for- 
eign (inns bv its Ministry of Foreign 
Trade. 

Two hydrofoil boats recently were 
completed for Cuba at the Batumi 
Shipbuilding Yard on the Black Sea 
and four more are to be built for Cuba 
"shortly." Another is being readied for 
Czechoslovakia. 

Rostislav Alekseev, chief designer of 
Soviet hydrofoil boats, said in a recent 
interview that Russian craft arc far 
superior to those being built in Italy. 
England and West Germany. Develop- 
ment of powerful new gas turbines has 
made speeds of 200 kilometers per hour 
(124 rnph.l “entirely practicable." he 


Sphehco 


Precision Solid Race Construction 

CDUCDirAI 



A COMPLETE LINE IN A WIDE RANGE 
OF STYLES, SIZES AND MATERIALS 



SPHERCO 


SEALMASTER BEARING DIV. 

STEPHENS-ADAMSON MFG. CO. 

8 Ridgeway Avenue 
AURORA, ILLINOIS 
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WORLD’S 

FIRST 

2 kmc 


TRANSISTOR 

PHILCO T-2351 MADT| 


R WITH 6 db POWER GAIN AT 2 kmc. From the world's first family of hi 
■o Alloy Oiffused-base Transistors, comes the world's highest frequency c< 
o type T-2351. This new addition to the Philco MADT family serves as an 
:h 12 db power gain, delivers over 10 mw of output power, and has a ma 
package minimizes parasite and is matched for insertion in 50-ohm coaxial systems. 


e of 10.5 db. Its coaxial 


For EVERY communications requirement, there's a Philco Communications-Designed Transistor . . . with these advantages ■ More 
db per dollar ■ Industry's lowest noise figures ■ Industry's most usable A.G.C. characteristics ■ Only communications transistors 
specified to guarantee performance in practical circuits ■ Only Philco guarantees bandwidth specifications ■ All transistor elements 
are isolated from case in single-ended types ■ Proven MADT reliability. 


PH I LCQ 



For complete information, 
write Dept. AW21962. 


Rocket Case Team 

Douglas Aircraft Co.'s Missile and 
Space Systems Division and Newport 
News Shipbuilding and Dry Dock Co. 
have formed a team to bid on contracts 
for the production of very large solid 
propellant rocket cases. 

Motor cases up to 300 in. diameter 
'and 200 ft. long are being considered. 
Douglas has no facilities large enough to 
manufacture cases of this size. The cases 
would be produced at the Newport 
News, Va.. shipyard using the advanced 

Douglas in the Nike Zeus and Skvbolt 
programs. The roll-and-wcld manufac- 
turing process used by- Douglas can be 

completed case of the largest size antici- 
pated may weigh as much as 180 tons. A 

would weigh over 1.000 lb. 


Radioplane to Be Renamed 
Northrop-Ventura Division 

Northrop Corp. will change the name 
of its Raclioplanc Division to Northrop 
Corp.- Ventura Division effective Apr. 2. 

The change reflects the expanded 
variety of products and the broadened 
technical capabilities of the division, 
Northrop officials said. 

The division is scheduled to move 
from Van Nuvs, Calif., to new facilities 
at Rancho Conejo in Ventura County, 
Calif., in December. 

PRODUCTION BRIEFING 

Bendix Radio Division and Radio 
Corp. of America Service Division will 
share a $ 10-million contract to operate 
and maintain Project Mercury tracking 
stations at Bermuda. Grand Canary, 
Zanzibar and Guaymas, Mexico, and 
Kano, Nigeria, for two years beginning 
in 1963. Bendix will operate the sta- 
tions until December. 

Boeing Bomarc B successfully inter- 
cepted a Lockheed QF-104 pilotless 
target drone at 35,000 ft. following a 
sharp diversion of target's course just 
prior to intercept. Bomarc was launched 
on command and guided by Air De- 
fense Command Sage Center, Mont- 
gomery, Ala. 

Thiokol Chemical Corp.’s Redstone 
Division has successfully static fired 
at — 50F a number of -iO-in.-dia. solid 
propellant motors which had been road- 
tested and subjected to temperature 
variations between —50 and 135F. 
Burning time was reported to be in 
excess of 30 sec. 




EVERY “CENTURY SERIES” AIRCRAFT 
FLIES WITH AEROTEC EQUIPMENT 



Specified on aircraft of every “century series”, Aerotec 
equipment plays an important part in the operation of 
these fighters. 

If your requirements include valves, disconnects, 
pressure switches, flow indicators or float switches, 
Aerotec can supply them. 

These components, as well as complete systems, are 
providing dependable service on hundreds of applica- 
tions in the aircraft, missile and nuclear industries. 

The men whose imagination helped solve many of 
these requirements can help you with your unique 
problems. Their capabilities are proven. Call them in 
on your next development. Write Aircraft Equipment 
Division, Aerotec Industries, Inc., Greenwich, Conn. 
In Canada: T. C. Chown Limited, Montreal & Toronto. 
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Do you share his reluctance to accept the accepted? 



Doubt is his dogma. He questions everything, takes nothing for granted — not even his own answers. 

Do you share his stubborn skepticism? Then come to Northrop, where the breadth and variety of projects give ample 
scope to the most determined questioner. Northrop's divisional organization makes it possible to support a broad range 
of programs from countermeasures systems and airborne computer design to techniques for aero-space deceleration 
and re-entry, and the maintenance of a total human environment in space. 

Top priority, just now, goes to senior aerodynamicists and computer circuit designers. But whatever your specializa- 
tion, if you're the kind of man Northrop needs, there'll always be an opening b ■ 

for you. For more information, write to Dr. Alexander Weir. Northrop Corpo- I I (I I rnri I I n'J VC II - - 1 ' 

ration, Box 1525, Beverly Hills, California. You will receive a prompt reply. an equal opportunity employer 



Bede XBD-2 Utilizes Marvel BLC Concept 


By David A. Anderton 

Early flight tests of the Bede Aircraft 
XBD-2 prototype point toward con- 
flrmation of the effectiveness of the 
boundary-layer control system pio- 
neered at Mississippi State University. 

The prototype, which will be de- 
veloped to a six-place executive aircraft, 
reflects other advanced aerodynamic 
concepts which were combined earlier 
in the design of the MSU Marvel and 
Marvelette (AW Nov. 30, 1959, p. 59). 

In addition to the BLC system, it fea- 
tures twin engines which are belt- 
coupled to drive a single pusher pro- 
peller. The propeller is shrouded to 
increase its thrust. Major difference be- 
tween the XBD-2 and the Marvelette 
is in wing placement: the Bede design 
is a low-wing aircraft, and the Missis- 
sippi State University design has a high 
wmg. 

Credit for the over-all design of the 
XBD-2 and much of its detail design 
goes to the staff of the Aerophvsics De- 
partment of MSU. according to James 
R. Bede, vice president of Bede Air- 
craft, Inc. But the production version, 
designated the BD-3, is an original de- 
velopment by Bede, still using the basic 
aerodynamic concepts of the MSU 

Mockup and master tooling of the 
BD-3 have been completed at the com- 
pany’s Springfield, Ohio, plant. Bede 
engineers arc now working on detail 
tooling and design. What comes out of 
this, they hope, will be a six-place 
STOL executive aircraft, powered by a 
pair of Lycoming IO-540-B1A5 piston 


engines rated at 290 blip. each. The 
BD-3 is estimated to weigh 4.300 lb. 
and to carry a useful load of 2,254 lb. 
off a runway after a roll distance of less 
than 300 ft. Performance calculations 
show a projected range figure in excess 
of 1,200 mi. with 50% engine power, 
including a 45-min. reserve. Stalling 
speed is calculated at 42 mph. 

At the root of the performance of 
both the prototype and its projected 
development is the boundary-layer con- 
trol system. In both designs, the BLC 
system is always on; its blower is 
coupled directly to the propeller shaft, 
and as long as the propeller is being 
driven, so is the BLC system. 


For the prototype, control of the 
flow over the wing starts with 164,000 
holes drilled by hand through the wing 
skin. These holes, which start at 5% 
of the chord and go right to the trailing 
edge, are cither 0.029 or 0.020 in. in 
diameter. A 14-in. Joy blower sucks 
boundary-layer air through these holes 
and into the interior of the wing, 
which acts as a large plenum chamber. 
From here, the air passes through the 
blower and is then discharged into the 
engine compartment. This provides 
cooling-air pressure boost for the sub- 
merged twin engines. 

Bede said one measure of the effec- 
tiveness of the system as a cooling aid 
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Snap-in 
removable 
crimp contacts 
FROM THE ORIGINATOR 
OF THE GOLDEN-D 


CANNON 
SUBMINIATURE 
GOLDEN-D 
MARK II 


/ 


\ 


Golden-D Mark II Subminiature, the crimp snap-in version of the 
famous "D" line, is available for immediate delivery! ■ MATES WITH 
ORIGINAL D ■ MONOBLOC INSULATORS ■ SNAP-IN REMOVABLE 
CRIMP CONTACTS DESIGNED TO MS 3190 ■ CADMIUM PLATED. 

GOLD IRIDITE FINISH SHELLS ■ FIVE SIZES WITH 9, 15, 25, 37, 
and 50 CONTACTS ■ PROBE-PROOF CLOSED ENTRY SOCKET 
CONTACTS ■ LOW ASSEMBLY COST | 

FOR THE USER. Wherever maximum 
reliability is needed in a subminiature multicontact plug— 
for both military and industrial applications— specify the 
Golden-D Mark II... It is engineered to deliver superior 
performance by the world's most experienced manufacturer 
of electrical connectors. Write for D-8 Catalog. 


CANNON 

(S.PLUGS 


CANNON ELECTRIC COMPANY, 3208 Humboldt Street, Los Angeles 31, California 



was obtained during taxi tests at their 
fonner plant in Boca Raton, Fla. ''We 
ran the engine as long as -is min. on 
tlie ground in idling and low power dur- 
ing taxi tests on a 95-deg. day in the 
Florida sun," he said. "Not once did 
the engine temperatures get out of the 

Current Bight testing has not prog- 
ressed to the point where a detailed and 
complete evaluation of the system as 
a BLC device is possible. But Bede 
emphasizes that all evidence so far 
points to very high lift eoefiicients. per- 
haps as high as five in the final design. 

Low-cost, simplified methods were 
the basis of the first prototype construc- 
tion by Bede. A glance at the photo- 
graphs shows a slab-sided fuselage with 
a smoothness of finish that looks as 
if complicated tooling were used. Ac- 
tually the fuselage sections were fali- 
ricated from commercial honeycomb 
panel bought from Goodyear's stock 
sizes, and cut to shape with a portable 
powered sabre saw. 

Top and bottom fuselage panels and 
the propeller shroud were formed of 
glass fiber layup. The main landing 
gear is also glass fiber, fabricated from 
Minnesota Mining & Manufacturing’s 
3M unidirectional filler cloth. Weight 
of each landing gear leg is 1 6 lh. 

Powcrplants for the prototype arc 
two Continental O-IOfl piston engines, 
rated at 145 bhp. each. They are 
mounted in an over-and-under arrange- 
ment. submerged in the fuselage behind 
the cabin. Cooling air intake is from 
the boundary-layer control system, and 
the outlets are flush, rectangular open- 
ings near the tail. 

Ten Goodyear wedge belts couple 


each engine to the propeller drive shaft 
through Formsprag overriding clutches. 

The propeller on the Bede proto- 
type is a constant-speed, thrce-bladed 
Hartzcl). 

Bede has no illusions about the ty pe 
of market the company will enter with 
the BD->. Tough competition and 
good airplanes, already certificated, from 
Aero Design, Beech. Cessna and Piper 
make any future selling job a difficult 
one. The company believes there is 
enough market for everybody in the 


field, either now or in the discernible 
future, and is planning to carve out a 

One of Bede's strongest philosophies 
is that any business or executive air- 
craft has got to be a complete transport; 
it has to be able to carry its full seat 
capacity of passengers plus enough 
baggage to be useful (on the order of 
200 lb.) plus a full blind-flying panel 
and navigation and communication 
aids. Til is is the formula under which 
the BD-1 wall be developed. 


Design Specifications and Computed Performance 
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Siegler puts eyes into orbit to televise space "live" 


Siegler’s almost incredibly miniaturized television cam- 
eras, slightly larger than a camper's flashlight, are now 
designed into critical areas of space vehicles— let man 
see what happens in space, as it happens. 

Through Siegler "eyes," ground observers can see fuel 
operation from blast-off throughout stresses of shock, 
acceleration and under zero gravity conditions... see a 
final stage detach or a balloon inflate and follow its per- 
formance in space visually... see and locate malfunction, 
such as a first indication of structural failure. These 
high reliability systems will be used more and more in 
missile and space programs. 

In the success or failure of a missile or space vehicle 
launching, Siegler space television adds the indispen- 
sable visual dimension— vital continuous information 



that cannot be gained through data analysis alone. 
The vital area of space television is only one phase of 
Siegler versatility in many fields. To today's major aero- 
space programs, Siegler supplies meteorological electron- 
ics including completely automatic weather stations; 
launch check-out; electronic communications; major 
space vehicle structures and many other contributions. 


January IS Echo balloon shot seen in action 
through Siegler “on the spot" TV 
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U.S. Coast Guard S-62 
To Speed Sea Rescues 

weighed heavily in Coast Guard selection of Sikorsky 
S-62 (HU2S-1) as its next search and rescue aircraft 
(AW Feb. 12. p. 37). The service recently lost two 
helicopters within minutes during a rescue mission 
in Tampa (Fla.) Bay and as a result insisted on 
amphibious capability in its next rescue aircraft. Both 
of the helicopters lost experienced power failure while 
attempting to rescue downed Navy pilots. Rescue 
platform was developed bv Sikorsky after the Swiss 

has been extensively modified. Tests have shown that 



a sling from a hovering helicopter. 
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How available 
to Industry, 
business 
and government 
lor tbe 

" Mr MANAGEMENT 


INFORMATION... 




A true on-line, real-time message/data switching system. ..the 

ITT 

^^3Cc3)Co) 

ADX 

(AUTOMATIC DATA EXCHANGE) 

SYSTEM 

Fully automatic and capable of receiving and transmitting, 
simultaneously, enormous quantities of information ... in 
millionths of a second ... on a multi-priority basis, it is a 
unique synthesis of advanced communication and computer 
technologies. 

Specifically designed to be compatible with all existing 
record communication and EDP Systems, it is inherently 




capable of receiving . . . analyzing . . . storing . . . processing 
. . . routing . , . and transmitting information in a wide range 
of speeds and codes ... to and from any equipment ... in 
any operational pattern. 

Complete solid state electronic circuitry assures optimum 
system reliability. 

The ITT 7300 ADX System is a management information and 
control nerve-center that reduces costs and improves 
profits by: 

1. Serving as an instantaneous inter-office, multi-plant and 
multi-station correspondence distribution medium. 

2. Providing instant information on product availability, price 
changes, customer inquiries and delivery schedules. 

3. Handling, without delay, credit information, financial, pro- 
duction and sales data. 

4. Forwarding requirements, specifications and other criti- 
cal, decision-making information. 

5. Providing timely central control of widespread activities. 

6. Integrating data processing operations and cutting com- 

7. Scheduling of equipment, inventories and personnel for 
efficient operations. 

The ITT 7300 ADX System can be profitably applied in 
nearly every sector of business, industry and government, 
wherever large scale communications are a vital factor. 
Whether management exercises (or desires) central con- 
trol of geographically dispersed activities, or the integration 
of separate, local data processing operations is a goal — 
ADX System represents a practical answer. Wherever daily 
operations or emergency situations demand high speed 


communications to make critical action-decisions . . . the 
ADX System is the solution for modern management. 
TECHNICALLY SPEAKING ... The ITT 7300 ADX System 
is a fully automatic solid-state, stored program, store-and- 
forward record communications switching center. It is made 
up of a Multiplexed Message Processor (MMP), Magnetic 
Core Storage Units and their controls, Incoming and Out- 
going Line Termination Units, Level Converters, and Master 
and Dual Line Switches and Communication Control Panels. 
Optional units include Magnetic Disk Units, Electric Type- 
writers, Digital Cathode Ray Display Units and additional 
Magnetic Core and Tape Storage Units. 

The Cycle time in the MMP is five microseconds. The 
System is capable of performing 200,000 operations per 
second. 

Planned from beginning to end by ITT with its world-wide 
telecommunications and electronics experience and its 
design and development of the highly complex Command 
and Control Systems for military agencies, the ITT 7300 
ADX System is the unchallenged pacesetter in advanced 
record communications. 

WRITE FOR BROCHURE . . . SEE IT DEMONSTRATED. 
Business and industry executives, government officials, 
and data processing and communications experts— for more 
information, request our descriptive brochure. To see the 
ITT 7300 ADX System in action, ask for a demonstration 
appointment. 

In either case . . . contact Vice President — Marketing, 
ITT Information Systems Division, 320 Park Ave., N. Y. 22, N. Y. 
Telephone 212 PL 2-6000. 


ITT INFORMATION SYSTEMS DIVISION 


PARK AVENUE, NEW 




A connectorful 
of reliability... 
not one drop of solder! 


Twelve minutes crimping time to assemble this 100-circuit AMPin-cert Series "A" Pin and 

savings is only one advantage ot this crimp, snap-in type connector. An AMP Automatic tool 
will turn out 800 to 1000 of these connections per hour with no chance of hit or miss relia- 
bility. Every connection is identical — crimped that way with precision controlled pressures 
that make a homogeneous mass of wire and terminal. Every connection is corrosion and 
vibration resistant. Each has tensile strength almost equal to that of the wire itself. All are 
safely recessed in the block. And there are other features: 


' configurations of 50 or 100 positions 
■ glass-filled Diallyl Phthalate inserts 

• cadmium plated aluminum shells 

• alpha-numerically coded inserts, 


• plating of .0005" gold over nickel 

• wire size range #22-20, #26-24 
> complete hardware 

serts, • sealed for (35 PSI) 

• unsealed for less critical applications 

I and AMPin-cert Contacts can do to a solder assembly line 
both product performance and profit. AMP has the facts and 
today! Complete information will be sent on request. 



AMP 

INCORPORATED 

Harrisburg, Pennsylvania 
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OAO May Penetrate Ultraviolet Curtain 


By Philip J. Klass 

Project Cclescope, a new satellite 
payload intended to give astrophysicists 
their first fine-grained look at distant 
galaxies in the revealing ultraviolet por- 
tion of the spectrum now masked by the 
earth's atmosphere, will be built by 
Electro-Mechanical Research. Inc., 
Sarasota, Fla. 

The project, under a million-dollar 
contract recently awarded by the Smith- 
sonian Astrophysical Observatory, is 
part of a larger program which SAO is 
conducting for the National Aeronau- 
tics and Space Administration. 

The Project Cclescope package, slated 
to go into space aboard an Orbiting As- 
tronomical Observatory (OAO), will 
contain three sensitive telescopes cap- 
able of mapping the sky in three adja- 
cent portions of the ultraviolet spec- 
trum, ranging from 1.100 to 1,000 ang- 
stroms. A fourth telescope will serve as 
a slitlcss spectroscope in the 1,100 to 
2.200 angstrom band, to provide ultra- 
violet spectra for thousands of stars. 
Observations will be relayed to earth by 
a special analog-digital television to be 
developed bv Electro-Mechanical Re- 
search (EMU). 

Automatic data processing equipment 
on the ground, also to be supplied bv 
EMR, will print out a star catalog ex- 
pected to total some 100.000 or more 


stars during the 12 month period the 
OAO is slated to remain operational. 
From this and the ultraviolet spectra 
data, Smithsonian and NASA scien- 
tists hope to learn much about the com- 
position of interstellar dust, about hot 
star atmospheres, planetary nebulae and 
to gain improved understanding of the 
hot outer atmosphere that surrounds 

Four Telescopes 

The Project Cclescope package which 
EMR's Systems Division is to provide 
will contain four telescopes, four ultra- 
violet videcon cameras for converting 
telescope images into electric signals, 
analog and digital data processing 
equipment for converting these signals 
into form for telemetering to earth, and 
associated camera and program controls 
plus power supplies for converting 
solar cell voltages to those required for 
equipment operation. 

The complete package is expected to 
weigh about 400 lb., including support- 
ing structure supplied by Grumman, 
which is building the OAO under 
NASA contract. Present contract calls 
for delivery of both a prototype and 
a flight model, with the latter sched- 
uled for the spring of 1965. 

The optical portion of the package, 
expected to weigh nearly 200 lb., or 
half of the total figure, will be pro- 


duced for EMR by Person Optics. Inc., 
Ocean Springs. Miss., a specialist in 
precision optics and interferometers. 
The 12-in. Schwar/schild telescopes 
must be designed to withstand both the 
high-accclcration loads of launch and 
the wide temperature range in orbit, yet 
retain their precision optical alignment. 
(Telescopes are named for their in- 
ventor, Dr. Martin Schwar/schild of 
Princeton University.) 

Each telescope will contain a Wcst- 
inghousc Electric Corp. ultraviolet 
videcon tube upon whose sensitive sur- 
face the ultraviolet stellar radiation will 
be focused. The videcon scans the im- 
age, electronically intensifies it. and 
transforms it into a video signal which 
is telemetered to the ground. 

The 1 5 kilovolt videcon power supply 
will be pulsed on-off to serv e as an elec- 
tronic shutter for making "still pic- 
tures.” At periodic intervals, an arti- 
ficial ultraviolet star field will be imaged 
for calibration. 

The EMR system will be designed 
to provide cither analog or digital type 
television pictures. The analog read-out 
will be used primarily for qualitative 
viewing and scanning nebulosities. 
EMR says. The digital read-out will 
provide quantitative data on radiant in- 
tensity and enable scientists to block 
out clutter from low-intensity sources, 
if desired. Digital data will be stored 
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Why does the aerospace industry use 
more Cutler-Hammer switches and 
power relays than any other brand? 










GENERAL DYNAMICS B-58 


Reliability. . . breadth of tine . . . experience have made 


Cutler-Hammer 
switches and 

You'll find Cutler-Hammer switches and relays 
in all types of aircraft from private planes to 
missiles. 

All the manufacturers represented in these 
photos— and many more— have made Cutler- 
Hammer a preferred source. Since 1920, when 
we designed and manufactured the first line of 
switches ever created specifically for aircraft 
use, Cutler-Hammer has been the standard of 
quality for the industry. 


first choice for 
power relays 

Our engineers are always ready to help you 
select the best possible switches, Class O and 
hermetically sealed power relays and circuit 
breakers from our extensive line. Or, they’ll 
work with you in design and manufacture’ to 
help you solve your particular problem. Better 
yet, get in touch with your Cutler-Hammer 
sales office before a special problem comes up. 
For more information, write for Pub. EE 140- 
C286— 88 pages of detailed information. 


WHAT’S NEW? ASK... 


C UT LE R- H A M M E R 



BELL 204B 


BOEING 720 





In Minuteman second stage 


i Titanium j rocket case reduces weight 30%, 
boosts rigidity and reliability 


Aerojet General Corporation has selected 
titanium for second stage Minuteman 
rocket motor cases as the fastest, most 
economical and reliable nay of reducing 
the inert weight of this massive part. 

Light-weight titanium (density 0.163 
lb./cu. in.) can be used in section sizes 
which prevent buckling failures. To 
achieve equal buckling resistance, use of 
steel would impose a 30% weight penalty. 

Titanium is immune to atmospheric 

High strength-to-weight. Titanium al- 
loy grade Ti-6A I-4V is heat treatable to 
160,000 psi tensile strength, with elon- 
gation in the range of 10 to 15%. Its 
weldability and total reliability is demon- 
strated both in elevated temperature ap- 
plications (including 7000 jet engines) 
and cryogenic temperature applications 
(including 4000 pressure vessels). 


Applicable to current programs... 

Ample titanium mill capacity and the 
network of fabricators experienced in 
handling this grade guarantee a steady 
supply of parts should the program be 
accelerated. Since steel tooling and test- 
ing technologies are largely applicable, 
titanium has been introduced into the 
Minuteman program with no schedul- 
ing penalties. 

Decreasing cost. The completed tita- 
nium cases cost slightly more than the 
alternate steel versions— but the differ- 
ential vanishes under the impact of the 
30 percent weight reduction titanium 
provides. 

Ease of fabrication. Titanium is not as 
sensitive to weld porosity as steel. There 
is no need for pre- or post-heating of 


How to use TMCA information re- 
sources ... if you need information 
on titanium fabrication techniques or 
competent fabricators, write TMCA’s 
Technical Service Department.Titanium 
can solve your weight problems. 


TIMET 


TITANIUM METALS 
CORPORATION OF AMERICA 

HEW YORK ■ CLEVELAND - CHICAGO - DALLAS ■ LOS ANGELES 


78 



; signal is a 
hold, its mi 


the OAO's data processor memory, pro- 
vided by International Business Ma- 
chines Corp. (AW May 22. p. Sr.) The 
beam is then advanced to the next pic- 
ture element and the process is re- 
peated. 

Command and Program Unit 

When the orbiting astronomical ob- 
servatory passes over a ground station, 
commands can be telemetered to the 
vehicle which call for changes in ad- 
justment or "execute-event" type ac- 
tions to be performed on board either 
immediately, or at some prescribed 
later time in the OAO’s orbit. 


These 


rived : 


EMR specific 


on board the OAO and transmitted in 
a high-speed burst when the vehicle 
passes over the ground station. 

In the analog mode, the ultraviolet 
videcon will be scanned in a non-inter- 
laced raster at one frame even' two 
seconds using a variable aperture scan- 
ning beam. For a 512 line raster, this 
corresponds to an analog bandwidth of 
62.5 kc. 

In the digital mode, the scanning 
beam will be stepped along in equal 
increments from one picture element 
to the next, with the beam current 
turned off during travel between ele- 
ments. F.ach of the 512 lines will be 
scanned in 512 increments. When the 
beam reaches the next clement, it is 
turned on for five microseconds and 
the value of the integrated video signal 
at the end of this interval will be com- 
pared with a preselected threshold 
value, established by command signals 
from the earth. 



command and pro- 
gram unit, part of the package which 
EMR is supplying, and converted into 
suitable control signals, Tire system 
provides for control of 21 on-off type 
events or adjustments and 24 differen 


liicli c 


be s 


>nc of eight different levels of adjust- 

Thesc include such parameters as 
ream current, sweep speed, exposure 
ime and target voltage. 

The Electro-Mechanical Research 
ontract also calls for providing two 
'round support systems for Project 
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RAYTHEON at work 


Small Business launches one-half of this missile 


The Raytheon “Hawk” is a supersonic, ground-to-air missile 
that gives the Army an effective defense against low-flying 
attackers. Production and delivery of this important weapon 
would be impossible without Small Business. 

Other Raytheon programs that depend upon Small Business 
are the Navy’s "Sparrow 111" missile and Anti-Submarine 
Warfare systems, the Air Force’s B-52 radar and FAA’s air 
traffic control network. 

Raytheon backs its confidence in Small Business with its 
checkbook. Last year, more than 14,000 U.S. firms received 


over S132 million in orders for products and services. 
Nearly 60% of Raytheon's total purchases went to enter- 
prising companies ... big business for Small Business in 
anybody’s book. 

RAYTHEON COMPANY, Lexington, Massachusetts 





Integrated Microelectronic Circuitry Developed 


Integrated microelectronic circuitry, which uses deposited or printed passive components and 
transistor or diode pellets mounted on tiny ceramic wafers (bottom right) similar to those 
used in Amiy Micro-Module construction technique, lias been developed by Radio Cor- 
poiation of America. Construction of new RCA "solid ceramic circuits" on 0.3 in. square 
wafer is shown at three stages in the process (bottom left). Bottom wafer shows deposited 
resistors and capacitors before being fired. Middle wafer shows them after firing with 
transistor and diode pellet mounted. Top wafer shows complete assembly after it has been 
sealed and is ready for mounting. Experimental counter using two RCA solid ceramic 
circuits as a flip-flop is shown on white supports (top). Uncncapsiilated Micro-Module 
(right) serves as oscillator. RCA Semiconductor & Materials Div., Somerville, N. J. expects 
to be in pilot production on circuits later this year. 



Ccleseope. One system will lx- built 
in portable form for system checkout 
during pre-launch and launch opera- 
tions; the other will be installed at the 
Smithsonian Astrophysical Observatory 
for preliminary data evaluation. 

The portable system will be designed 
to accept OAO telemetry data and dis- 
play it on a real-time basis on a storage- 
type cathode ray tube which will re- 
construct the image as seen by the ul- 
traviolet telescope and hold the dis- 
play as long as required. 

The equipment intended for the 
Smithsonian Observatory will operate 
from magnetic tapes on which the 
telemetered information has been 
recorded. The EMR-built equipment 
will convert data into a form suitable 
for operating television monitors and 
for subsequent processing by an IBM 
7090 computer. 

One of the major hurdles to the suc- 
cess of the OAO is to achieve a high 
level of reliability. The design objec- 
tive is a year of useful operating life. 
To have a reasonable positive assurance 
of achieving such life, it would be 
necessary to operate all of the OAO 
subsystems in simulated space environ- 
ment until each of them had operated 
for three years without failure. This 
would delay the program considerably, 
and consume much of the equipment's 
useful life in the process. 

Instead. FAIR. IBM and other OAO 
subsystem contractors will employ a 
variety of techniques intended to in- 
crease reliability In the EMR Cclc- 
scope package alone there will be sev- 
eral thousand transistors and diodes. 
The inherent difficulty of achieving the 
one-year life in orbit objective can be 
compared in a gross sense to purchas- 
ing several hundred table model radios, 
turning them all on and coming track 
several years later to find that every 
one of them was still operating. 

To maximize the reliability of the 
Cclcscopc package. EMR will employ 
several techniques. For example, the 
latest, liigh-reliabilitv components de- 
veloped for Minuteman and Polaris 
missile programs will be used, wherever 
practical. EMR also proposes to use 
redundant logic circuitry or whole sub- 
systems. where redundant circuits are 

Individual circuit modules will be 
fabricated using welded-wire techniques 
and encapsulated. Individual modules 
will be inter-connected bv means of 
wire-wrap process to avoid use of sol- 
dered joints and connectors, according 
to EMR. 

A more fundamental approach to re- 
liability. EMR lavs, is the use of what 
it calls ‘'mieropower solid-state circuits.” 
Using its own funds, the company has 
developed high-efficiency digital and 
analog circuits in which the transistors 
and other components are operated at 


extremely low power levels. Here are 
some of the important advantages 
which EMR claims for its mieropower 

• Higher reliability, because compo- 
nents arc operated at very low stress 

• Reduced drain on satellite's limited 

• I Iiglier density packaging is possible 
because of low power consumption and 
heat dissipation. 


• Redundant circuits can be used with- 
out serious penalty in size, weight or 
power consumption. 

Present company estimates of power 
consumption for the entire Cclcscopc 
package arc onlv 13.3 watts peak and 
6.4 watts average. These figures are ap- 
proximately half the power consump- 
tion which had been allocated for the 
Ccleseope package in the original 
Smithsonian specifications, according 
to EMR. 
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Why is a Polaris 
similar to a 727? 


a Minuteman? 
an F4H? 


ANSWER: They all 
use Raymond Atchley 
Servovalves . . . 

as do the Bomarc, Hound Dog. and 
many other aerospace vehicles. 

Raymond Atchley servovalves link 
electronic brains with hydraulic muscles 
with greater reliabililty than was 
previously possible. This was achieved 
with the exclusive Atchley 
Jet-Pipe principle. Here's a 
servovalve that can pass 
contaminants as large as 200 
microns and still function 
reliably. Atchley products are 
now being specified where 
reliability is a prime factor. 

If you don't have the full 
story on this unique servovalve 
line, write Raymond Atchley 
Division, American Brake Shoe 
Company, 2231 South 
Barrington Avenue, 

Los Angeles 64, California. 


Haymoml fHchley Du/uturn. 

Jf^ELLOGof DIVISION 

HYDRAULICS GROUP/ AMERICAN BRAKE SHOE COMPANY 


Kellogg Hydraulic Pumps 
Designed 

for Special Duties 

"Aerospace hydraulics” sounds like a 
field for specialists — and is. Not only 
are the requirements for air- and 
spaceborne pumps, fluid motors, etc., 
far more exacting than for their 
earthbound counterparts, but, accord- 
ing to the Kellogg Division of Ameri- 
can Brake Shoe Company, many 
different kinds of aircraft and mis- 
siles’ specifications demand hydraulic 
components that are specialised even 
further. For example, the Kellogg 
Series AP6V pump has become a 
standard on high-performance, high- 
altitude military aircraft and on the 
Saturn missile because of its built-in 
supercharging function. The AP6V's 
self-priming two-stage, pintle-ported 
design permits excellent suction 
characteristics even at inlet pressures 
below 14" of mercury absolute. 

Another pump — Model AP10V-7 
was specifically developed by Kellogg 
to meet the requirements of high- 
speed passenger and cargo jets. One 
of the AP10V-7’s most outstanding 
features is a depressurizing and 
blocking valve which permits un- 
loaded operation during the periods 
of reduced demand that constitute 
the majority of commercial air hours. 
This feature greatly extends pump 
service between overhauls. 



Other Kellogg specialties expressly 
designed for airborne operations in- 
clude fluid motors, surge valves, and 
complete hydraulic systems. In the 
development of systems, Kellogg co- 
operates with other members of 
American Brake Shoe Company’s 
Hydraulics Group, such as the Ray- 
mond Atchley Division (manufac- 
turers of servoamplifiers, torque 
motors, etc.) ; and Jarry "Hydraulics 
Ltd. (manufacturers of landing gear, 
power flight controls, valves, and 
actuators). Also available for consul- 
tation are Brake Shoe’s Hydrody- 
namics laboratory in Columbus, Ohio, 
and the corporate Research Center in 
Mahwah, New Jersey. 

The Kellogg Division is at 3151 W. 
5th Street, Oxnard, California. 


4= FILTER CENTER 4= 
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► More Headaches for Avionic Com- 
ponent Makers— Several major aerospace 
companies, which do not have semi- 
conductor component subsidiaries or de- 
partments, arc building up semicon- 
ductor capability to put themselves into 
a position where they might internally 
satisfy future needs for integrated cir- 
cuits.' Autonctics and Martin Marietta 
are recruiting semiconductor engineers 
and scientists for internal efforts. Lock- 
heed, which continues its extensive thin 
film program (AW Oct. 17. I960, p. 
54) also has a semiconductor integrated 
circuit effort under way. Litton Indus- 
tries. which passed up frequent oppor- 
tunities to buy semiconductor com- 

which is a large potential user of inte- 
grated circuits, mav also move hcavilv 
into the field. 

► Probing Aurora Borealis— Instruments 
for studying the aurora borealis from 
polar-orbiting Discoverer satellites are 
being produced by Lockheed Missiles & 
Space Co. under an Office of Naval Re- 
search contract. With a goal of learn- 
ing more about charged particles from 
space, particle ionization of atmospheric 
gases, and arrival of the particles at 
lower altitudes. Navy. Air Force and 
University of Alaska will jointly study 
the auroras of the northern hemisphere. 
Satellites equipped with proton and 
electron detectors and optical photom- 
eters will make three orbital passes, 
around 90 min. apart, over the zone 
each night. Aircraft, which can fly 
directly under satellite orbit, and ground 
stations at University of Alaska, near 
Fairbanks, also will make optical obser- 
vations and receive and record satellite 
observations. Satellite radio signals re- 
ceived by aircraft also will assist in de- 
termining amount of signal distortion 
that occurs in passage through the 


► Liquid Optical Masers— Space Tech- 
nology Laboratories is the leading con- 
tender for a SI 50.000 USAF Space Sys- 
tems Division contract in liquid opti- 
cal masers. Air Force program will ex- 
plore possible liquids and liquid solu- 
tions which may be suitable as active 
media for optical masers (AW (an. 1 5, 
p. 92). 

► Mariner R Data Conditioning Sys- 
tem-Unusual lightweight, low-power 
data conditioning system which will ac- 
cept both analog and digital data from 
Mariner R instruments and put them in 
proper format for transmission from the 
spacecraft back to earth was built by 
Computer Control Co., Los Angeles 


and Framingham. Mass. The company 
was incorrectly identified in an earlier 
story on Mariner instrumentation (AW 
Feb'. 5, p. 57). 

► GE Developing Laser Correlation 
Radar—' The random spikes which arc 
characteristic of radiation emitted by an 
optical maser (laser) during pulsed oper- 
ation may provide a distinctive signa- 
ture for each pulse which will permit 
use of new correlation processing tech- 
niques in an optical maser radar, ac- 
cording to scientists at General F.lcctric's 
Light Military Electronics Dept. An 
experimental laser radar is now under 
construction at LMED. It will lie used 
to investigate such correlation tech- 
niques and to determine whether the 
target’s material, texture and/or inci- 
dence angle provide a distinctive smear- 
ing of the returned echo which would 
provide additional information about 
the target. 

► Soviets Show Laser Interest— A Yugo- 
slavian correspondent in Moscow, re- 
porting on latest Soviet scientific 
achievements, reports the USSR has 
built “an apparatus which [makes it] 
possible to illuminate objects at great 
distances— even the moon.” This sug- 
gests the correspondent may have been 
referring to an optical maser, and 
prompts speculation that the laser may 
soon be added to the long list of “Soviet 


► Higher Laser Outputs Reported— 
Trion Instruments, Inc., Ann Arbor, 
Mich, reports that it has achieved peak 
spike power of 100 kw. from a ruby 
optical maser with a nominal output of 
50 joules per pulse. The device is 
pumped by a 1 5.000 joule capacity six- 
turn helix flash tube with a new config- 
uration to eliminate high voltage. The 
ruby rod is four inches long, one-half 
inch square with roof-top geometry, 
company says, which is cooled by liquid 
nitrogen to about 90K. Recycle time is 
1 5 sec. at 8,000 joule input. Company 
says it expects to be in production on 
the new LS-4 laser by Mar. 1. Quanta- 
tron. Inc., Santa Monica, Calif., an- 
nounces that it has attained 20 joules 
output from a ruby laser operating at 
room temperature. The radiation has a 
very uniform subpulsc structure having 
about a 200 kc. repetition rate. Com- 
pany predicts outputs up to 50 joules 
and more using liquid nitrogen cooling. 

► High-Power Millimeter Oscillator— 
Watkins-Johnson Co., Palo Alto, Calif., 
is developing a three millimeter back- 
ward wave oscillator to be capable of 
generating one kilowatt of average 
power, 100 kilowatts peak power. De- 
velopment is sponsored by the Air 



TAKES 

EQUIPMENT 


AER0TEST, a completely equipped facility, is 
qualified to perform all types of testing for the 
aerospace and electronics industries, including: 

THERMAL VACUUM and ULTRA HIGH VACUUM • 
NUCLEAR and ULTRA VIOLET RADIATION • 
CRYOGENIC • SHOCK • VIBRATION • ACOUSTIC ■ 
RADIO INTERFERENCE • MONO and BI-PR0PEL- 
LANTS • PNEUMATIC and HYDRAULIC • PLUS 
GENERAL ELECTRONIC SYSTEM and COMPONENT 
EVALUATION and QUALIFICATION 

AEROTEST'S position as the foremost inde- 
pendent aerospace testing laboratory is indi- 
cated by some of the projects with which it is 
associated. Among these are: 

TIROS • MINUTEMAN • DINOSAUR • ATLAS • 
TITAN • REDSTONE • APOLLO - ECHO 



A recent addition at Aerotest is the 
thermal vacuum chamber illustrated. 

it is being used to test complete sat- 
ellites and space probes. The cham- 
ber can be pumped down to 10- 6 Torr. 
Also available are smaller chambers 
for economical testing of sub-systems 
and components. 


I 


erotest 

LABORATORIES, INC. 

Comae Road, Deer Park, Long Island, N. Y. 
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HAS PIONEERED 
IN THE PRESSURE 
SENSING AND 
FLUID CONTROL 
FIELDS 

> company's 
engineering capa- 
bility is unmatched 
in the design and 
development of 
precision performance 4 

PRESSURE SWITCHE 
REGULATORS and 
RELIEF VALVES 



FREBM1K 


711 W. BROADWAY • GLENDALE 4. 


NEW AVIONIC PRODUCTS 


• Ferrite switch. Model SC-1, provides 
minimum of 40 db. isolation, maximum 
0.2 db. loss over 6.175 to 6.425 me. 
frequency range and 50 db. isolation 
and 0.1 db. loss at midband. Unit is 
designed in RG50/U and can be 
switched in less than 100 microscc. 
Similar switches can be obtained for 
use in S and K„ band. Manufacturer: 
Mvletronics Coq>.. Burlington, Mass. 



• Angle of attack indicator. Model 
2521, measures pitch and yaw of aero- 
space vehicles to a resolution of 0.1 
deg., a linearity of a: 1 % and a repeat- 
ability of iO.l deg. Cone-shaped in- 
strument with potentiometer pickoff 
was tested to withstand 1 ,000F in con- 
tinuous operation. Pitch and yaw are 
sensed by two separate potentiometers. 
Units are designed to sell at less than 
51,000 with specific price depending 
on requirements. Manufacturer: Gian- 
nini Controls Corp.. 1600 S. Mountain 
Ave., Duarte, Calif. 



• Noncontact magnetic encoders. Mod- 
els 887-18 and 893-18, employing fer- 
rite readout cores arranged in a U-scan 
configuration, arc designed to replace 
standard size 18 brush-type encoders. 
Models S87-18 and 893-18 have 7 and 
13 hit full-scale capacity, respectively, 
and weigh 5 and 8 oz„ respectivclv. 
Both models meet MIL-E-5272C re- 
quirements, have seven-bit resolution 


per input shaft turn, maximum shaft 
speed of 10,000 rpm. Manufacturer: 
Libraseope Division, General Precision, 
Inc., Glendale 1, Calif. 



• Delay lines, X-band waveguide lines 
in coiled configurations up to 40 ft. in 
length and capable of being stacked 
without special interconnections. A 40- 
ft. section is 16 in. in diameter, an 
inch thick not including flanges. At- 
tenuation of half-size X-band aluminum 
waveguide is less than 10 db./lOO ft., 
vswr less than 1.2 Manufacturer: ITT 
Federal Laboratories of International 
Telephone and Telegraph, 320 Park 
Avc., New York 22, N. Y. 



• Logic modules, a line of encapsu- 
lated circuits, require only a 1.5 volt 
supply and have high fan-outs up to 1 
me. Six circuits available are flip-flop, 
shift register, clock, half-adder, indica- 
tor and "nor" gate, each one weighing 
less than 1 2 grams, and occupying less 
than i cu. in. Manufacturer: Electronic 
Packaging Co., 1325 Gaylord St., Long 
Beach 13, Calif. 



• In-flight and pre-flight tester for civil 
air traffic control radar beacon or mili- 
tary IFF equipment, provides pilot with 
"go. no-go” type indication of cquip- 


AVIATION WEEK and SPACE TECHNOLOGY, 


19, 1962 



SPERRY FIELD ENGINEERING 


Field engineering is a Sperry tradition. 
Our experience in supporting technical 
systems of every complexion began a 
half-century ago. Today Sperry has the 
field engineering responsibility for the 
giant FPS-35 Radar of USAF's Air 
Defense Command ... for submarine 
navigation in Navy's Polaris missile 
program, and for the Terrier and Talos 
missile radar guidance systems also for 
Navy ... for the Army's Sergeant mis- 
sile system ... for the Tracking and 
Discrimination Radar transmitters of 
the Nike Zeus missile complex ... for 


the AMR program to convert two 
troopships into Mobile Atlantic Range 
Stations under sponsorship of the Mis- 
sile Test Center of the Air Force Sys- 
tems Command . . . and other similar 
programs. 

Not only is high level technical abil- 
ity demanded by projects of such scope, 
but so are the greatest possible breadth 
of specific experience— flexibility to 
adapt to the situation — and in-depth 
staffing for maximum mobility. 

In support of these, Sperry provides 
more than a thousand field engineering 




the IBM in your office 
can order parts from Airwork . . . 


just as this airline is doing. Orders arc filled one 
week faster, the part number mistakes that creep 
into typed purchase orders are eliminated; you re- 
ceive packing slips and order status data in 
punched card or tape form so your IBM equip- 
ment can record receipt of the part, automatically 
follow up back orders, check billing details anil 
give you an up-to-the minute parts availability 
report. It eliminates the need for a hard copy 


invoice, can even prepare the check automatically. 
Airwork is the first major parts supplier to offer 
complete tic-in equipment to handle orders issued 
conforming to Air Transport Association Inte- 
grated Data Processing Specification 200. Airlines 
are reducing inventories and lead lime by ordering 
from Airwork. Why don't you? 

The savings are all yours. 




OF ACTION 


BASE ACTIVATION 
ENGINEERS 



The engineer who thrives on action 
as well as technical challenge will 
find both in a base-activation 
assignment with General Dynamics | 
Astronautics. 

Our task is immense. For the Air 
Force, we're charged with readying 
Atlas ICBM bases throughout the 
country. The demand for technical 
excellence on such a scale is un- 
precedented. and the time schedule 
is tight. 

As a base-activation engineer, you 
will have every opportunity to apply 
all your technical ability and judg- 
ment, and to assume a high degree 
of responsibility. And there is the 
added satisfaction of contributing to 
a program that is the free world's 
greatest deterrent to aggression. 


You'll find details on the next page. 
Read them, then communicate your 
interest by mailing the attached 
Professional Placement inquiry. Or 
write to Mr. R. M. Smith, Manager 
of Industrial Relations Administra- 
tion-Engineering, Dept. 130-90, 
General Dynamics \ Astronautics, 
5723 Kearny Villa Rd., San Diego 
12, California. 
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ENGINEERS FOR BASE ACTIVATION 


Allas ICBM operational bases and field 
test sites are shown in the map on the 
right. Operational bases are Fairchild 
AFB, Spokane, Washington; Warren 
AFB, Cheyenne, Wyoming; Offutt AFB, 
Omaha, Nebraska; Lincoln AFB, Lincoln, 
Nebraska; Plattsburgh AFB, Plattsburgh, 
New York; Schilling AFB, Salina, Kan- 
sas; Forbes AFB, Topeka, Kansas; 
Oyess AFB, Abilene, Texas; Altus AFB, 
Altus, Oklahoma; Walker AFB, Roswell, 
New Mexico. Test operations are con- 




Base Activation Engineers: 

Design or liaison engineers with BS in ME 
or EE and experience in electrical or mechan- 
ical systems required, to be assigned to liai- 
son work at missile launching complexes, 
or design support work on launch control 
equipment, propulsion systems, automatic 
programming and missile checkout equip- 
ment operations. 

Field Service Engineers: 

Engineering degree and field service experi- 
ence desired; to be assigned as specialists 
capable of representing the company to the 
Air Force in technical aspects of the Atlas 
ICBM. 

Electrical/Electronic Engineers: 

Graduate engineers with field experience in 
launch controls, logic control systems, auto- 
matic checkout equipment, guidance and 
flight control, facility electrical power, elec- 
tronic systems, R. F. systems, telemetering, 
landlines, or autopilots. 

Reliability Field Engineers: 

BSEE. AE or ME with strong hardware or de- 
sign background; to be given assignments 


with duties which will involve failure invest- 
igation and analysis on the Atlas missile and 
support equipment at field locations. Train- 
ing will be in San Diego with subsequent 
assignments at operational bases, 

Field Test Engineering: 

BSEE, AE. or ME. with field test or design 
experience in the following: 

Electrical & Electronic Systems 
Launch controls, logic control systems, com- 
munications systems, automatic checkout 
equipment, guidance & flight control, facility 
electrical power, and electronic systems. 

Mechanical Systems 

Fluid transfer, propulsion. fluid & gas dynam- 
ics. air temperature control, and missile lift. 
Technical Writers: 

Some college and/or formal technical 
training and experience in technical publica- 
tions required: to be given assignments 
involving technical reports, technical man- 
uals, manual sub -contractor control, 
manual change control, technical manual 
verification or proposal writing. 


BONUS ALLOWANCES ARE PROVIDED MEN ASSIGNED TO FIELD OPERATIONS 
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ment operation. The transistorized de- 
vice, called Tiny Tim, weighs only H 
lb. and measures approximately 4x4 
x 3 in. Manufacturer: Hazeltine Elec- 
tronics Division, Hazeltine Corp.. Little 
Neck 62, N.Y. 



• Cathode ray tube. Type M1013, a 
li-in.-diameter electrostatic CRT with 
a minimum resolution of 500 lines per 
inch and minimum spot size of 2 milli- 
inch. Tube weighs 8 oz., shielded, 
potted and equipped with 4-ft. wire 
leads. Low current heaters can be in- 
corporated for portable or battery appli- 
cations. Manufacturer: Electronic Tube 
and Instrument Division, General 
Atronics Corp., 1200 E. Mermaid Line, 
Philadelphia 18, Pa. 



• Analog-to-digital converter, AD- 10 A, 
which can provide serial output of 5 mil- 
lion bits/sec. or parallel output of 500,- 
000 words/sec. with an accuracy of 
0.097% ±i the least significant' bit. 
The converter ran be operated inter- 
nally or externally for sampling com- 
mand. It has 12 plug-in panels with 10 
logic panels directly interchangeable 
and is priced, with power supply, at 
$6,800 on 60 to 90 day delivery. Manu- 
facturer: Raytheon Co., Communica- 
tions and Data Processing Operation. 
1415 Providence Highway, Norwood, 
Mass. 



• Analog-to-digital converters, 2500 
scries, guaranteed to maintain basic 


accuracy of ±0.01% for six months and 
built for mounting in 19 in. rack. Con- 
version speed is 14,000 per sec. for a 
four-digit binary coded decimal instru- 
ment with maximum drift of 0.0025% 
of full scale. Digital codes available in- 
clude binary (to 14 bits 4-), binary 
coded decimal (coded cither 8421 or 
4221), or any restricted range of the two 
basic codes, according to manufacturer. 
Systems Division of Beckman Instru- 
ments, Inc., 2400 Harbor Blvd., Fuller- 
ton, Calif. 



• Matched diode assemblies, MP 1 and 
2, MQ 1 and 2, containing matched 
pair (MP-1 and 2) and matched quad 
(MQ-1 and 2) diodes for use in chop- 
ping, modulation and gating where 
matched characteristics arc needed. As- 
semblies use controlled conductance 
planar cpitaxlhl passivated silicon switch- 
ing diodes. Diodes are matched within 
10 millivolts over current range from 
100 microamps to 10 milliamps and to 
within 20 millivolts from 10 milliamps 
to 50 milliamps. Manufacturer: General 
Electric Co., Semiconductor Products 
Department, Electronics Park, Syracuse, 
N.Y. 



• Germanium power transistors, Types 
2N156, 2N158, and 2N158A, pup de- 
vices within TO-13 welded packages 
which, manufacturer says, will cut 
thermal resistance characteristic by 
30%. Specially selected I™, ratings up 
to 200 volts and I™, to 100 volts ran be 
provided. Manufacturer: Kearfott Divi- 
sion, General Precision, Inc., 1150 Mc- 
Bride Ave., Little Falls, N. J. 
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BUSINESS FLYING 



MOONEY MARK 21 C FOR 1962 has flap deflection increased to 33 deg. and flaps hydraulically moved. Gear is mechanically operated 
with spring assist Wider blade Hartzcll propeller is standard on new models. 


Aviation Week Pilot Report: 

Flying Ease Stressed in 1962 Mooney 21 


By David A. Brown 

New York— Design changes in the 
1962 Mooney Mark 21C emphasize 
ease of flying and increased load capac- 
ity to bring the aircraft more competi- 
tively into the business market. 

Extensively redesigned and converted 
to all-metal configuration in 1961 (AW 
Jan. 16. 1961, p. 108). the Mark 21 
retains the basic design features of the 
earlier wooden wing Mark 20. In ad- 
dition to previous changes, the 1962 
Mark 21 has increased useful load and 
gross weight, hydraulic flap actuation 
and increased flap travel and other rc- 
fincmcnts (AW Nos. 13. p. 105). 

To determine flight characteristics of 
the new Mark 21C. this Aviation 
Wkek pilot flew N 75754 from West- 
chester County Airport. White Plains, 
N. Y. with Mooney dealer Jack O'Neill 
of Darien, Conn, in the copilot's seat. 

The aircraft was the 10th off the pro- 
duction line in 1962. out of a pro- 
gramed production total of 425. 
Approximately 70 aircraft had been de- 
livered by Feb. 1. In 1961. the com- 
pany produced 280 units and delivered 
286, the extras being leftovers from 
1960 production. 


A walk-around inspection revealed 
these changes from previous models: 

• Gross weight is up from 2,450 lb. to 
2,575 lb. and useful load has been in- 
creased from 950 lb, to 1,050 lb. 

• New Hanlon & Wilson exhaust sys- 
tem provides more cabin and carbu- 
retor heat. Longer engine cowl flaps 
open only three degrees for decreased 
drag and proper cooling. 

• Hydraulic flap actuation has been ad- 
ded with flap travel increased from 23 
deg. to 33 deg. for improved landing 
approach characteristics and shorter 
landing capability. Flap and trim indi- 
cators have been added to the cockpit. 

• New instrument panel arrangement 
has instruments packaged according to 
function. System, designed and engi- 
neered bv Garwin Instruments, includes 
a pictorial gyro horizon with converg- 
ing grid system for easier attitude refer- 
ence. Electric tum and bank indicator 
has a built-in volt-meter. 

• Hartzell HC-C2YK/7666-2 74-in. 

constant-speed, controllable-pitch pro- 
peller with a slightly wider blade chord 
than the previous McCauley model is 
now standard equipment. The new 
propeller is said to be more efficient 
with the amount of horsepower avail- 


able. The aircraft retains the 180-hp. 
Lycoming 0-360 of previous years. 

• Interconnected controls, using a light 
spring arrangement, provide coordinated 
flight using rudder or aileron only. 

• Rudder travel, increased from IS deg. 
to 23 deg. provides more effective cross- 
wind control. 

Counting both major and minor 
changes, Mooney lists a total of 44 im- 
provements in the 1962 model. 

Weather conditions for the flight 
were good to excellent, with an overcast 
at 10,000 ft. and visibility exceeding 
1 5 mi. Wind was from the north-north- 
west at 4 mph. and gusting gently. 
Altimeter setting was 30.19 and tlie 
temperature was approximately 201'. 

Starting procedure of the 1962 Mark 
21C is not markedly different from pre- 
vious models, except that the re-ar- 
ranged panel has the master switch and 
automobile-type magneto-starter switch 
in the upper left corner. Priming was 
accomplished by alternately opening 
and dosing the throttle. After four 
priming shots and with the mixture full 
rich, the almost cold engine fired 
smoothly after approximately four revo- 
lutions by the starter. 

The engine accelerated smoothly to 
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1.000 rpm. and was held at that speed 
during taxi. 

Taxi characteristics of the Mark 2 1C 
arc good with a short turning radius 
and excellent visibility, particularly of 
the wingtips and horizontal stabilizer. 
The ride is smooth, even though the air- 
craft uses rubbed-disk shock absorbers 
on all three gear struts. 

Runup and prctakcoff checks arc 
simple and should offer no problems 
for the non-professional businessman 

l or convenience, takeoff and landing 
checklists are placarded near the radio 
microphone. 


Instrument Grouping 


center of the knob. This prevents inad- 
vertent operation of any of them, but 
the locks can be easily disengaged with 

While holding for traffic, a quick 
panel check was completed and flaps 
were lowered approximately seven de- 
grees. 

The manually actuated hydraulic flaps 
are the most drastic change encountered 
on the 1962 Mooney and the change 
is the one most likely to increase the 


A check of the engine instruments 
was simplified by the grouping of the 
instruments in a package on the right 
side of the panel, but easily visible from 
the left seat. The package includes 
fuel quantity gages calibrated in pounds 
for both main tanks, oil pressure and 
temperature, cylinder temperature and 
ammeter. Above the package arc the 
engine rpm. gage and a single gage 
containing both fuel pressure and mani- 
fold pressure indicators. 

Runup was completed at 1.700 rpm. 
and the engine was checked for rpm. 
drop on each magneto and with car- 
buretor heat on. Maximum drop en- 
countered was 125 rpm. on the left 

"f'lic propeller was exercised twice 
and operated normally in the sub-freez- 
ing outside air temperature. All critical 
control knobs-propcller pitch, carbur- 
etor heat, mixture and flap retraction 
knob— have push-button locks in the 


GEAR HAS RUBBER DISK shock absorbers on knce-action struts to give a smooth ride. 
Lauding light has been increased to 250 watts. Hartzcll propeller is constant-speed, variable- 
pitch type and is said to be more efficient with amount of horsepower available. 


case with which the businessman pilot 
can fly the aircraft. 

A hand pump now moves the flaps 
down by tapping hydraulic fluid off the 
braking svstem. Each full up-down 
cycle of the pump lever, which is lo- 
cated adjacent to the gear retraction 
lever, lowers the flaps approximately 
seven degrees, with less than full cycles 
lowering the flaps a correspondingly 
smaller angle. 

Operation of the flap pump was 
found to be simple and easy. Moreover, 
there is no chance of inadvertently 
operating another subsystem, the land- 
ing gear for example, since no other 
cockpit control is similar to the flap 
pump handle. 

Power was applied a little too rapidly 
on the first takeoff with the result that a 
fair amount of rudder displacement 
was required to overcome torque. Sub- 
sequent takeoffs were less affected by 
torque, since power was eased on more 
slowly. Torque was noticeable on all 
takeoffs, but was easily overcome with 
rudder. 

The aircraft was held on the ground 
until 70 mph. IAS was reached, with 
the result that the Mark 21C jumped 
into the air. Smoother takeoffs were 
found to result by rotating the aircraft 
sooner and letting it fly itself off. 

Speed build-up was rapid and the air- 
craft settled into its climb speed of 110 
mph. IAS at 2,500 rpm. and 25 in. Hg. 

Flap retraction is simple. A flap 
retraction knob is located on the instru- 
ment panel just above the flap hydraulic 
hand pump. When the knob is pulled, 
hydraulic pressure is released and the 
flaps return to the full up position, A 


AVIATION WEEK and SPACE TECHNOLOGY, February 19, 1962 



MARK 21 C lias low-drag, laminar-flow wing and cleaned up frontal area to increase speed 
without increasing power requirements- Entire tail cone is mounted on bearing and swivels 
when trim control wheel is moved. The aircraft has all spaces between stationary surfaces 
and movable control surfaces scaled. 


restrictor valve limits the rate of move- 
ment of the flaps and, in effect, relieves 
the pilot of the worry of casing the flaps 

up. 

When the flaps arc full up, the flap 
retraction knob is pushed in to ready 
the system for operation. 

Gear retraction is the same as on 
previous models, with a quick tug back- 
ward and down needed on the gear 
lever to raise the wheels easily. The re- 
verse action of this system— pulling the 
gear lever down to get the wheels up— 
may be momentarily confusing to mili- 
tary-trained pilots, but should not be 
a hindrance after several landings. A 
red-green light arrangement located 
above the airspeed indicator and almost 
at the pilot's eye level indicates gear 
position. A slide lock holds the gear 
lever in cither position and presents 
inadsertent retraction or lowering of 
the gear. 

Tile 1962 Mark 21C, like its prede- 
cessors, is quite responsive to trim. A 
redesigned trim control system has been 
installed in the airplane in hopes of 
striking a happy medium between rela- 
tively insensitive trim controls on some 
former Mooney models and modifica- 



OIL FILLER NECK has been lengthened and 

battery access door added to the cowling. 


tions of these controls which tended to 
be overly sensitive. The new trim con- 
trol was found to make possible rapid 
and precise trimming of the aircraft 
without overtrimming and without the 
pilot having to furiously work the trim 
wheel. 

In level flight, the Mark 21C rides 
on a definite and noticeable step, so 
that it appears at first to be in a shallow 
glide to the pilot unused to flying it. 
O'Neill recommended climbing slightly 
above the desired level-off altitude and 
trading off several hundred feet of 
height to get the aircraft in cruise con- 
figuration most easilv. 

At 7,000 ft. with the outside tem- 
perature — 4F, the Mark 21C main- 
tained 165 IAS or 177 TAS. Power 
setting was 2,450 rpm. and 22.5 in. Hg. 
Buffeting Noted 

A gentle buffeting— noticeable as a 
warning, but not severe— preceded stalls. 
With gear and flaps up and partial 
power, the Mark 2 1 C stalled at approx- 
imately 62 mph. IAS and recovered 
rapidly either with power addition or 
slight forward pressure on the stick. 
Hard back pressure and full power off 
were required to get a stall in which 
the nose fell through. 

With gear and flaps down, the air- 
craft stalled at approximately 56-57 
mph. IAS. Slow flight was possible with 
good stability and control right down 
to the stall buffet, although recommen- 
ded slow flight speed is 80 mph. IAS. 

The Mark 2 1C stalled straight ahead 
in all configurations, even when stalled 
in a steep turn. Aileron control was 
such that S-tums could be made with 
ailerons alone while the aircraft was in 
the stall buffet. 

The 1962 Mark 21C incorporates 
in its control system a light spring inter- 
connect which permits coordinated 
flight using either rudder or ailerons 
alone. The interconnect system is easily 


overridden and isn't noticeable when 
the pilot is using both controls. 

The interconnect arrangement has 
eliminated the yaw sometimes noticed 
in earlier Mark 20 and Mark 21 models 
when the aircraft was trimmed to hold 
a heading hands off, especially in 
choppy weather. 

The relatively stiff controls on the 
Mark 2 1C give it a big plane feel, but 
may be somewhat distracting to light 
aircraft pilots used to somewhat looser 
control movements. An hour’s air time, 
however, should dissolve this feeling. 
The Mark 21 C is quite responsive to 
control movements and without the 
stiffness probably would be overcon- 
trolled with regularity. 

Map travel on the 1962 Mark 21C 
has been increased from 22 deg. to 33 
dcg„ a design change which noticeably 
changes the aircraft’s attitude on ap- 
proaches. The new model has a more 
nose-down attitude than the 1961 Mark 
21 (AW June 5, p. 102) and is similar 
to other business aircraft of its class. 

Map area remains the same as in pre- 
vious models, 17.2 sq. ft., but the 
greater degree of travel possible will aid 
short field landings. 

Gear-down limitation speed is 120 
mph. IAS and gear was lowered on the 
base leg of the approach while holding 
110 mph. 

Maps were started down as the base 
leg was begun. Experience showed 
that by pumping in a few degrees of 
flap, then trimming out the resulting 
pitch, the Mark 21C would hold the 
desired glide angle nicely. 

Base Teg was flown at 95 mph. IAS 
and final at 85 mph. 

Tire flaps lower gently and do not 
cause abrupt changes in the Mark 21C's 
attitude. The flap pump handle is lo- 



TRIM AND FLAP indicators have been 
added to the cockpit and are located on the 
noscwhccl well covering. Gear retraction 
lever is at left and flap pump handle is above 
indicators. 
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Spanish Executive Aircraft Under Development 


Model with aerial background dubbed in, shows general configuration of the HA-230 twin-jet executive aircraft under development in 
Spain by Hispano Aviacion. Range is expected to be more than 1,600 mi. and cruise speed 420 mph. (AW Nov. 13, p. 115). 


cated next to the gear retraction lever 
and adjacent to the throttle. 

The 1962 Mark 21C flares a bit 
more than did previous models and fail- 
ure to flare sufficiently resulted in a 
bump landing the first time. The sec- 
ond landing was fast over the fence 
and the aircraft tended to float, but 
exhibited good rudder and aileron re- 
sponse through the stall and settled 
nicely as speed dissipated. The Mark 
21 C is an exceptionally clean airplane 
for its type and does not lose excess air- 
speed rapidly. 

On the third and succeeding land- 
ings, proper speed coupled with ade- 
quate flare brought about gentle touch- 
downs. Mooney experience has been 
that five or sis landings usually arc 
sufficient to transition the average busi- 


Mark 2 1C, Performance 

Speed 

Maximum (sea level) 190 inpli. 

Cruise (75% power) ISO mph. 

Cruise (69%) power 172 mph. 

Economy Cruise (60% power) 

170 mph. at 9.000 ft., no reserve 

900 mi. 

148 mph. at 12.000 ft., no reserve 

1.130 mi. 

Rate of Climb 

120 mpli. at 2.550 rpm. . , .600 fpni. 

Service ceiling 18.000 ft. 

Takeoff ran, sea level, 10 mph. 

wind 650 ft. 

landing roll, sea level, 10 mph. 

Wing loading 1 5.4 psf. 

Power loading 14.3 lb./hp. 


ness pilot to the 1962 Mark 2 1C. 

Braking is exceptional. On the final 
landing, hard braking was used to make 
a taxiway turnoff and the Mark 21 C 
stopped smoothly with only a moderate 
nose down pitch and without any shud- 
der or vibration. Toe brakes have been 
redesigned in the 1962 model to pro- 
vide positive distinction between rudder 
and brakes control. 

The Mark 21C cabin is well arranged 
and there are no controls which are not 
within easy reach from the left scat. 
Fuel tank switches arc located on the 
floorboard in front of the pilot and 
radio gear is centered on the panel. Area 
has been provided on the right side of 
the panel for a map compartment or 
additional radio gear. 

The cabin was comfortable, although 
slightly smaller in total cabin area than 
some similar aircraft. The trim is of 
nylon material dielectrically attached 
tii sound absorbent backing. The cabin 
is quiet enough to permit ordinary con- 
versation even during takeoff. Cabin 
heating is more than adequate. 

PRIVATE LINES 

Federal Aviation Agency has com- 
piled rules for certification and opera- 
tion of amateur-built aircraft into a 
single publication available free of 
charge at FAA district and regional 
offices. The new publication. Flight 
Standards Service Release 456. is de- 
signed to help prevent unintentional 
violation of Civil Air Regulations by 
amateur builders. 

FAA will study the effectiveness of 
satellite aviation repair stations, operat- 
ing under a certificated parent organiza- 


tion. for a trial period of six months. 
During the trial period. Barfield Instru- 
ment Corp.. of Miami. Fla., will oper- 
ate branches at Indianapolis and Atlanta 
under a common managerial system. 

Federal Aviation Agency has insti- 
tuted trial-type hearings for airmen fac- 
ing suspension or revocation of their 
pilot’s licenses. Regional hearing offi- 
cers have been appointed. Move fol- 
lows recommendation made in the 
Project Tightrope report. Pilots have 
the right to appeal revocations to the 
Civil Aeronautics Board. 

Mexican government has taken de- 
livery of a second Fairchild Stratus 
F-27F for use by President Adolfo 
Lopez Mateos and his staff. F-27A, 
purchased by Mexico in 1959. currently 
is undergoing modification at the com- 
pany's plant in Hagerstown. Md. and 
will" be brought up to F model perform- 
ance standards. 

SAAC 23 jet executive aircraft under 
development by Svviss-Amctiean Avia- 
tion Corp. wifi incorporate automatic 
cabin pressure system developed by 
Astck Instrument Corp.. Armonk. 
N. Y. System will maintain desired 
cabin pressure at altitudes up to 40,000 


Cessna Aircraft Co. reported sales of 
$23,581,000 for first quarter of Fiscal 
1962, ending Dec. 31. After-tax earn- 
ing for the first quarter amounted to 
$1,441,000 or 44 cents per share. This 
compares with sales of $24,353,000 and 
earning of $1,698,000 or 52 rents per 
share for a similar period in Fiscal Year 
1961. 
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ment. systems management, and manufacturing around the world in the 
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in the United States and the network of facilities and licenses through- 
ly P II p A I out the British Isles. Continental Europe and the Far East. General 
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mk of General Precision Equipment Corporation. 

PRECISION 

AROUND THE 
WORLD 


SAFETY 


CAB Accident Investigation Report: 


Crew Confusion Cited in Imperial Crash 


On Nov. 8, 1961, at 2124 EST, an Im- 
perial Airlines Lockheed L-049 crashed 
ind burned during an attempted landing 
it Byrd Field. Richmond, Virj-'-“ c *•' 


when in the vicinity of Richmond the 


allowed the Nos. 2 and 4 
the No. 4 fuel tank dry. When they were 
unable to restart the two engines! they 
feathered the propellers and elected to land 
at Richmond. As the flight approached 

the ai 

way 3 . . 

as copilot, without naming to the captain 

a landing on Runway 02 and put the land- 
ing gear selector in the down position. 

When the landing gear did not extend 
due to crew mismanagement of the hy- 
draulic system, a go around uns attempted 
with only the Nos. 1 and 2 engines operat- 
ing. During the go-around. which was 
poorly executed, the No. 1 engine failed 
as a result of overboosting. With only one 

siblc to maintain flight. The crew also 

the extended centerline of Runwav 23 and 
crashed one-half mile to the left of the 
final approach path and one mile from the 
runway threshold. 

Tire Board determines the probable cause 
of this accident was the lack of command 
coordination and decision, lack of judgment, 
and lack of knowledge of the equipment 
resulting in loss of power in three engines 
creating an emergency situation which the 
crew could not handle [AW Dec. 18, p. 
103). 

Investigation 

Imperial Airlines Flight 201/8 svas 
scheduled as a common carriage flight to 
transport newly inducted members of the 
U. S. Army to Columbia. South Carolina, 
for training. The aircraft, a Lockheed 
L 049, N 2737A, ss-as to depart Columbia, 
South Carolina, enplane passengers at New- 
ark, New Jersey. Wilkes Barre, Pennsyl- 
vania. and Baltimore, Maryland, and trans- 
it them to Columbia. 


would act as copilot. 

At 1514' F.ST, after changing the fl 
front IFR to VFR*, the flight depa: 




In preparing for the flight several aircraft and 


after changing the flight 
’ ' the flight departed 
i pick tip the first 
of its passengers. Flight Engineer Poythrcss 
testified at trie hearing that as the aircraft 
broke ground, he noticed a drop on the 
No. 3 fuel pressure gauge. Povthrcvs then 
said he inquired of the trainee Clark, who 
was occupving the Flight Engineer's sta- 
tion, "What are you going to do?" Clark 
replied "I am going to go 3 and 4 cross- 
feed to assure positive pressure on the right 
side." Poythrcss said the crossfeeds were 

again. He also stated that the captain 
was not informed of the drop in fuel pres- 
sure or that the crossfeeds were opened. 
Poythrcss testified that the crossfccds were 
closed when the aircraft reached cruise 
altitude of 9,300 ft. 

The remainder of the flight segment was 
routine, landing at Newark at 1737. 
Twenty-six passengers were hoarded during 
the 45-min. layover. Neither service nor 
maintenance was performed during the stop 
and according to the Surviving crew- mem- 
bers the aircraft had 2,300 gal. of fuel 

Flight Departure 

At 1822 the flight departed Newark for 
Wilkes Barre, Pennsylvania, on a VFR 
flight plan to cruise at 4,300 ft. At the 
public hearing. Flight Engineer Poythrcss 
stated that he opened the Nos. 3 and 4 
crossfeed valves prior to takeoff to keep 
from having the drop in fuel pressure 
which occurred out of Columbia. A fifteen- 


ground about 16 min. while 31 additional 
passengers were boarded. During this stop 
engines Nos, 1 and 2 were shut down and 
Nos. 3 and 4 were kept operating. 

The flight then departed for Baltimore 
at 1912, VFR at an altitude of 4,500 ft. 
The calculated takeoff weight was 82,176 
lb. Maximum allowable takeoff weight for 
N2737A was 98,000 lb. Mr. Poythrcss 


The flight then landed at Baltimore and 
again only engines Nos. 1 and 2 were shut 
down while 16 additional passengers were 
hoarded. The aircraft then left the gate 


required maintenance. The 
aircraft was serviced to 3,180 gal. of fuel 
and the necessary flight papers prepared. 

The crew consisted of Captain Ronald H. 
Conway, Captain James A. Greenlee. Flight 
Engineer William F. Povthress, Student 
Flight Engineer Peter E. Clark, and - 
Stewardess Linda Johns. Captain Conway b 

testified at the public hearing that although 
Captain Greenlee was the senior captain, 
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About 2035, Greenlee contacted Wash- 
ington area radio and filed a flight plan: 
direct to Columbia, South Carolina, at 
4,300 ft. VFR, true airspeed 218 kt„ 
estimated time cn route 2-ltr. 10 min. 
with 5-hr. 30 min. fuel on board; 74 passen- 

Captain Conway testified that he flew 
the entire flight from the left pilot’s scat 
and that Greenlee was acting as copilot. 
He also stated that Mr. Clark had acted 
as flight engineer and had occupied the 
scat at that station throughout the flight, 
including the takeoff from Baltimore. Poy- 
thrcss denied this by stating that lie. not 
Clark, had been at the flight engineer’s 
station during takeoff from Baltimore. 
Congested Area 

Captain Conway testified at the hearing 
that after departure from Baltimore he pro- 
ceeded west of Washington, D. C„ to avoid 
the congested area, and to intercept Vidor 

segment was by wav of "Brookville”, (pre- 
sumablv he meant Brooke Omni) Flat 
Rock, Raleigh— Durham, Winston, Ches- 
terfield, and Columbia. Captain Conway 
said he recalled passing the "Brookville 
Omni” after reaching flight plan altitude 
and establishing cruise power. He asked 
Greenlee to make a notation of this so as 

check on'llte 0 next J" g aCCUnl,e S r011n<l! ’P l:cd 
Sometime after passing "Brookville," lie 
did not know how long, he said the air- 
plane yawed to the right and the fuel 
pressure warning lights for engines 3 and 

Mr. Poythress, he had gotten tip and stu- 
dent Flight Engineer Clark was at the 
panel. Clark shouted to Poythress concern- 
ing the fuel pressure warning lights, and 
Poythrcss immediately assumed the flight 

the^Nos. 'rand'" fuel 'pres^e \saming 
lights were on and No. 3 engine had stopped 
rotating. No. 4 engine rpm. was surging 
between 1,500 and 2,000 rpm. Conwav 
Poythre " 

Hus 1 r 

check to sec that fuel selectors were posi- 
tioned for tank to engine feeding. In 

four fuel boost pumps and advised lie was 


He said lie saw Mr. 


recalled to the terminal to 
pick up one additional passenger. After 
this additional delay, takeoff was made at 
2030. As Mr. Poythress testified later, in 
anticipation of a drop in fuel pressure he 
again opened the Nos. 3 and 4 crossfccds. 


,t this 


rt Nos. 3 


Howe 


they could not reca 
A few moments later Captain Conway 
said lie told Poythrcss to concentrate on 
one engine. He said “No. 4 appeared to 
be partially running, so I told him to feather 
No. 3 engine and concentrate on No. 4." 
Poythress testified that he had received 


these 


lording 



to Conway, Poythress then said he was 
unable to restart No. 4 and lie was going 
to try No. 3 and shut down No. 4. 

Poythress said that about this time he 
ordered Clark, the student engineer, to 
go back to the passenger cabin and open 
the midship fuel crossfeed valve. Poythress 
testified that Clark came back to the cock- 
pit and said he would have to lias'e a 
screwdriver to get at the salve. At that 
time Greenlee said "don't open that valve. 
You has'c good pressure on 1 and 2; lease 
it there." With that, the crossfeed valve 
was not opened. Conway testified that 
he knesv nothing of this until after the 
accident and assumed that the sals’c had 
been opened. In the meantime; Poythress 
attempted to restart engine No. 3. Poythress 
then told Conway lie had tried every pro 
ccdurc lie knesv and that lie did not bclics’c 
he could get 3 or 4 started, and tliat they 
should get the airplane on the ground. 

Conway said he ssas in agreement and 
turned toward Richmond to land. He said 
he checked to make sure both Nos. 3 and 
4 engines were feathered and the feather- 
ing checklist was completed. He said he 
noted that there was no rpm. indicated on 
Nos. 3 and 4 engines: both tachometers 
ss'crc indicating zero. Captain Conway 
said at this tune he rctnmmcd the aircraft 
and got a good speed out of it and that 
Poythress had reported the temperatures on 
Nos. 1 and 2 ss'ere normal. Consvay then 
said he told Greenlee to advise Richmond 
tosver of the situation and that they ss'crc 
going to land. The stesvardess was advised 
of the engine difficulty and the decision 


to land at Richmond. She relaved this 
information to the passengers over the pub- 
lic address system. The crew did not 
anticipate a crash landing and therefore 
did not instruct the stewardess to give 
emergency eradiation instructions. 

The first call from N 2737A was recorded 
at Richmond at 2110. The controller 
advised the flight that all runways were 
available and that the wind was north- 
northwest at 1 5 kt. with gusts to 22 kt. 
He requested that the flight advise him on 
base leg for the runway chosen, and asked 
if standby emergency equipment was de- 
sired. Greenlee replied in the affirmative. 
Conway testified that he asked Greenlee 
to fly the airplane so lie could check over 
the flight engineer’s station. 

Conway 1 then advised the Richmond con- 
troller when the flight was passing south 
of the city and that they would use Run- 
way 33. lie said the aircraft was maintain- 
ing altitude and that they had a "healthy 
airspeed." He said their heading was about 
90 deg. and the in-rangc check had been 
started, when Greenlee suddenly remarked 

Simultaneously, Greenlee, who was still 
flying the aircraft, turned left to Runway 
02, and lowered the landing gear handle. 
Conway said he looked down and saw a 
lighted runway 1 , but thought they were too 
high and possibly a little too fast to lie able 
to land on it. He said lie then looked at 
the landing gear lights and shouted "the 
gear is not down." He then said he looked 
back at the flight engineer's panel and saw 
Mr. Poythress cither putting the hydraulic 


crossover switch into the emergency posi- 
tion or checking that it was in the emer- 
gency position. 1 Ic said, however, that 
when he saw the switch it was in the 
emergency position. Conway then said 
he reached down and "recycled the landing 
gear up." Again there was no change in 
the indicator. About this time it was ap- 
parent the landing attempt would has*c to 
be abandoned and Coway said both he 
and Greenlee called for full power on en- 
gines Nos. 1 and 2. He said at this time 
lie felt that the airspeed and altitude were 
still sufficient to make Runway 33 but that 
they* would have to make a right turn to 
the runway. 

According to testimony of the controllers, 
just prior to the time the airplane started 
its right turn, a transmission was received 
in the tower, "Tower get everybody off. 
We’re losing another one here and we can’t 
get our gear down.” Conway said lie then 
took over the controls and started the 
right turn. He said he lost sight of the 
runway and again turned the controls over 
to Greenlee who was in a better position 
to see the runway out of the right side. 

At this time the student engineer. Clark, 
was requested to assist with the landing 
gear in the event it would have to be 
pumped down. A continuous right turn 
was made until Captain Conway could see- 
the runway again When Mr. Poythress 
stated again that they were losing engine 
No. 1. Captain Conway said that he got 
back on the controls again with Greenlee 
and the turn was continued. Mr. Poythress 
announced again that there was a continu- 


ing decrease in power on No. 1 engine. 
Conway testified that somewhere in this 
tum, again without his knowledge, the 
landing gear handle was placed in the down 
position and that he recalled Clark assisting 
to pump the gear down with the hydraulic 
hand pump. He said during the final ap- 
proach he remembered seeing two green 
lights indicating two of the three landing 
gears were down. 

Conway said the aircraft was slightly to 
the left of the extended runway centerline 
on final approach when the airspeed began 
to decay rapidly. He said he realized they 
would not make the runway and pulled 
back on the control column. His last 
recollection of airspeed just as the aircraft 
stalled into the trees was that it indicated 
between 90 and 95 kt. 

Conway said the aircraft decelerated 
rapidly wdicn it hit tjie trees but that the 
impact was "cushioned". He realized im- 
mediately that the airplane was on fire and 
got out of his scat. 

Mr. Poythress opened the door to the 
airplane cabin and the cockpit immediately 
filled with dense smoke. Then as Mr. 
Poythress opened the crew exit door on the 
right side of the cockpit, Captain Conway 
said he opened the pilot's sliding window 
and exited from the airplane. He said 
as he left the aircraft Mr. Poythress and 
Greenlee were at the crew exit door pre- 
sumably preparing to jump. He said that 
after clearing the aircraft it was completely 
engulfed in flames and he did not think it 
possible that anyone else could have gotten 
out of the aircraft. 


Investigation of the wreckage pattern 
area, which was approximately 250 ft. long, 
indicated that the aircraft was in a right 
bank of approximately 10 deg. when it 
first contacted trees, 50 ft. above the 
ground. The aircraft then passed through a 
clear area about 100 ft. in length, then 
into a section of larger trees which brought 
the aircraft to a stop in approximately 
100 ft. The angle of descent from the first 
contact with trees to ground impact was 
about 10 deg. From all indications, the 
aircraft struck the ground in a level longi- 
tudinal attitude. The final heading of 
the fuselage was 14 deg. magnetic although 
wreckage path was along magnetic north. 

Both wing tips, a portion of the right 
aileron, and the right empennage were 
severed in the first group of trees; and the 

and following ground impact. The aft 
fuselage, center vertical fin, and the left 
empennage suffered light impact damage. 

The entire fuselage forward of Fuselage 
Station 1037 and the major part of tne 
left wing were destroyed by fire. With the 
exception of the portion attached to the 
fuselage, outboard of wing station 90, the 
right w-ing was only slightly damaged by 
fire. This damage was confined to ap- 
proximately two feet of the leading edge 
of the separated wing section containing 
the No. 4 fuel tank. 

There was no evidence of fire at any 
point along the wreckage path prior to 
where the fuselage came to rest. The nose- 
gear was in the retracted position, but the 
uplock was in the "release” or "open" 


position. The two main landing gears 
were down, due to destruction of the lock- 
ing system, no determination could be 
made as to whether the locks were engaged. 
The landing gear selector handle in the 
cockpit was in the down position. The 
wing flaps were in the "up” position. There 
was no evidence to indicate a failure of the 
primary or secondary flight controls. 

Except for the seat structures, the fire 
which occurred after impact had completely 
destroyed the entire cabin area. All the 
seats except two of the more forward were 
found in the normal position and had not 
been dislodged by impact. Only one . of 
the scat belt buckles found showed indica- 
tion of being fastened during the fire. The 
grouping of bodies in the passenger cabin 
indicated that many of the passengers had 
left their seats after impact and had at- 
tempted to evacuate the aircraft. 

The student engineer, Clark, apparently 
had gone to the cabin immediately before 
the crash to assist as a cabin attendant. 
Both Clark and the stewardess were found 
in the cabin with the passengers. The 
largest group of bodies was found near the 
main cabin entrance door, which either had 
been jammed by the ground impact or by 
trees and debris which were piled up against 
the fuselage. There was no evidence to 
indicate that attempts had been made to 
use any of the emergency- over-the-wing 
window exits. The charred remains of what 
appeared to be the emergency escape slide 
retaining bar were found lying across the 
bottom of the main cabin door opening. 
No positive evidence of impact injuries to 


T he largest mapping operation ever 
undertaken is moving across the 
steaming jungles and mountain heights 
of Central and South America. It is a 
massive, participating inter-American 
effort utilizing regional technicians and 
hand-picked U. S. Army pilots. To meet 
the rigors of excessive heat and high 
altitude in this major step toward devel- 
opment of national resources, the U. S. 
Army 937th Engineering Company has 
specified a helicopter of inherent rug- 
gedness and reliability. This helicopter, 
the most powerful in its class, is the 
Hiller H-23F. Its commercial counter- 
part: the world-renowned Hiller E4. 
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the passengers was found. The cause of 
death in all cases was established as suf- 
focation caused hv carbon monoxide poison- 
ing. 

AH four engines, with propellers in place, 
separated from their nacelles at the firewall 
upon ground impact. The ensuing ground 
fire resulted in complete disintegration of 
the rear accessory, supercharger housings 

cylinder heads of engines 1. 5. and 4 had 
been burned away. No. 2 engine suffered 
light fire damage in comparison to the other 
engines. Only the rear-mounted accessories 
on this engine were heat damaged. Exam- 
ination of the engines after disassembly 
revealed complete internal failure of No. I 
engine prior to the crash due to failure of 
the master rod and hearing followed by 
complete disintegration of the connecting 
rods. There was no evidence of in-service 
failures or malfunctions of engines 2. 5. 
and 4. No evidence was found of any 
inflight fire on any of the engines. 

Examination of the four propellers re- 
vealed that each assembly remained on its 
engine at impact. There was adequate 
lubrication of the reduction gear assemblies 
up to the time of ground impact and no 
evidence of operating distress was found. 
Blade angle and prop governor rpm. settings 
at initial impact were found as follows: No. 
I was on the low-pitch stop at 17 deg. 
and 2600 rpm.: No. 2. 2S dec. and 2464 



fire. The No. 2 screen and sump were 
free of any foreign material. 

All engine fuel injection nozzles were 
removed and examined for presence of 
foreign matter. The majority of the noz- 
zles of all 4 engines contained foreign 

and nonmagnetic, whereas other material 
was magnetic and reddish-brown in color. 
Ferrous material was also found in the 
passages of the No. 2 fuel injection pumps, 
master control, and the No. 2 hoostcr 


Fuel System Damage 

Hie entire fuel system was extensively 
damaged as a result of ground impact and 
fire. The left wing fuel tank area was 
complctelv consumed. The outboard por- 
tion of the No. 4 fuel tank was free of any 
fire damage and. as stated before, the No. 
4 tank had very little fire damage. 

The cable operated fuel tank shutoff 
salves for Nos. 1. 2. and 4 wx-re closed. 
The position of the valve for No. 4 tank 
could not be determined. 'Hie electrically 
operated emergency fuel shutoff valves were 
found in the open position. Only the No. 
2 crossfeed s-alve was recovered and it was 
jammed in the J-closcd position. The 
position of all cable operated valves is un- 
reliable due to valve control cable move- 
ment at impact. The position of the mid- 
ship cross-feed shutoff valve could not he 



inspection of the remaining steel parts to 
these pumps revealed no evidence of rotor 
or shaft failures prior to impact. The en- 
tire No. a boost pump unit was intact. 

but one brush was not of the proper type 
for the motor assembly. At the public 
hearing Povthress testified that this brush 
had been manufactured from ail electrical 
brush obtained from Imperial's Chief Flight 
Engineer, (olm Mayfield. 

Fuel filters for engines 1 and 2 were not 
recovered due to fire. Fire damage to Nos. 
4 and 4 Purolator filters was in evidence 
but there was a brown discoloration of the 
cartridge bow-1 and the filter element of 
these two cartridge filters. Magnetic in- 
spection also revealed the presence of 
foreign material in the cartridge filters. 
The No. 4, C-5 fuel filter was free of any 

A functional check of No. 2 engine-driven 
hydraulic pump revealed that the pump 
produced normal pressure and normal out 
put. This is a positive indication that 
hydraulic pressure was available to the 
primary system. The selector vals-c on the 
hydraulic hand pump was in the aft posi- 
tion for emergency gear operation. The 
nose gear emergency extension isolation 
valve was in the full open position. The 
hydraulic crossover valve was in the fully 
closed position. This valve, when opened, 
permits pressure from the primary system 
to be utilized to operate the entire second- 
are svstem including the landing gear and 
flaps. No evidence of malfunction or dam- 
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the engine to stop because the engine- 
driven fuel pump will continue to supply 
sufficient fuel to the engine. When this 
fluctuation occurred the student engineer 
opened both No. 3 and No. 4 crossleeds. 
In this configuration fuel from the No. 4 
tank would be supplied to the crossfeed 
manifold under pressure by the No. 4 boost 
pump. Even though the No. 3 fuel tank 
selector salve remained open, no fuel could 
flow from the tank. The higher pressure 
in the crossfeed manifold supplied by the 
No. 4 boost pump would hold closed a 
check valve between the manifold and the 
No. 3 fuel tank. Thus engines Nos. 3 and 
4 would both be operating on fuel exclu- 
sively from the No. 4 tank provided the 
No. 4 boost pump remains operating. 

The testimony of Mr. Poythress indicates 
that on each takeoff the crossfeeds were 
left opened in anticipation of a fluctuation 
in fuel pressure similar to that experienced 
out of Columbia. He further stated very 
positively that the fuel system was returned 
to the normal tank to engine configuration 
after reaching their cruising altitude. It 
is the Board’s opinion that the greater 
part of the flight was conducted with the 
crossfeeds open and the boost pumps on. 
Such opinion is based upon an analysis of 
the conduct of the entire flight and also 
the testimony of the various witnesses. 
CAR Violations 

The Board, in its investigation, noted 
several company practices which were not 
in compliance with Civil Air Regulations. 
First, making non-standard repairs affecting 
the airworthiness of the aircraft. Second, 
operating an aircraft wherein repairs were 
made which were not in accordance with 
Civil Air Regulations. Third, operating 
an aircraft in excess of the required mainte- 
nance inspection periods. Fourth, not re- 
porting inflight discrepancies on aircraft 
flight logs and others. These and other 
actions describe a pattern of practice which 
indicates the type of substandard operation 
which Imperial conducted. 

In an attempt to visualize what degree 
of contamination might mean to an engine, 
the amount of foreign matter found in four 
representative samples of fuel taken at Col- 
umbia was converted to pounds per engine 
per hour of cruise operation. These were 
(1) .002 (2) .002 (3) .004 and (4) .03 
Ib./hr./cng. The amount of contaminant 
found in each of the two fuel filters re- 
covered from Nos. 3 and 4 engines 
amounted to only about one-third of the 
amount that would be contained in one 
hour of fuel flow per engine according to 
the concentrations indicated by (2) and 
(4) above. It is believed that the samples 
of fuel tested were of considerably higher 
contaminatio i concentration than the fuel 
which actually went into the airplane's 
fuel system. 

In view of the Board’s findings it is 
felt that the amount of contamination was 
not sufficient to cause a complete loss of 
fuel pressure as reported. It is not likely 
that following several hours of normal op- 
eration. contamination would, cither by 
restricting the flow or causing malfunction 
of a component, without warning and 
simultaneously, cause the loss of fuel pres- 
sure in two separate fuel systems. It also 
should be noted that none of the other air- 
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HOW 6 TRANSISTORS CAN WORK 

7 TIMES HARDER WITH ONLY HALF TRYING 


Sound like a riddle? Well, it was . . . almost. Here's the story. 



This new Delco 250 VA power supply converts 28 volts DC to 
115 volts, 400 cps. Its circuits are a model of simplicity. 

The unit is designed for continuous full-load operation at 71 

' 5s., measures6!4 ’ x 7%’ x 5". 

extra-high reliability. 

ay, awaiting 
may be able to solve your 
inverters or 

too. Write to Delco Radio Military Sales 
Department, Kokomo, Indiana. 
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MICRO SWITCH “TL” SWITCHES ARE SEALED TIGHT 
AGAINST MOISTURE AND DIRT 


Designed to conform to MIL-S-3950A. With quality and performance 
level above any other toggle types, these switches more than meet 
the demanding specifications of MIL-S-3950A. Each of the over 200 
listings in the series conforms to a Military Standards number. 

"TL" switches are completely sealed— around the toggle lever 
and between the cover and case, making them especially suit- 
able for use in aircraft, mobile, marine, electronic and critical 
industrial applications. 

These switches are rugged. The case is made of non-tracking, 


MICRO SWITCH, FREEPORT, ILLINOIS 
In Canada: Honeywell Controls, Limited, Toronto 17, Ontario 


high impact-resistant phenollcs. Integral screw terminals provide 
for strong connections. "TL" switches withstand temperatures of 
-85° to +250° F. 

"Step" construction reduces shorting, makes wiring easier. 
Levers will not turn and detent action has good "feel." 

A versatile range of designs is available: 1 , 2 or 4-pole circuits; 
standard or "pull-to-unlock" levers; 2 and 3 position, momentary 
and maintained action. See your Yellow Pages for the MICRO 
SWITCH Branch office nearest you... or write for Catalog 73 today. 

j|| Honeywell 

MICRO SWITCH Precision Switches 
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to turning onto final for Runway 2. 


craft serviced at Columbia, including Im- 
perial’s other aircraft, reported any trouble 
whatsoever front fuel contamination. 

Using the same engine powers and rates 
of fuel consumption as outlined in the car- 
rier's operating manual relative to flight 
planning, and operating engines 3 and 4 
on crossfecd from the No, 4 tank the 
majority of the flight, it was calculated 
that 800 gals, of fuel in the No. 4 tank 
would have been exhausted approximately 
at the time which the crew indicated the 
loss of power occurred. 

The indications of operating difficulties 
described by the crew, namely a sudden 
vaw to the right and sudden loss of fuel 
pressure on Nos. 3 and 4 engines simul- 
taneously, are also indicative of fuel ex- 
haustion or starvation. Engine surging 
soon followed by complete power loss such 
as occurred here’ would also be expected. 

From all of the foregoing, it is clear to 
the Board that the loss of power on engines 
Nos. 3 and 4 was not the result of a mal- 
function or mechanical failure of the en- 
gines. It is equally clear that fuel contami- 
nation was not a cause of the engine 
stoppage. It is the Board’s conclusion that 
fuel exhaustion brought about by improper 
fuel management caused the stoppage of 
engines 3 and 4. 

The procedures followed by Flight En- 
gineer Poythress in attempting to restart 
the two engines indicate the lack of knowl- 
edge and the inability to diagnose the 
results of the inoperative fuel boost pump 
and determine appropriate corrective action. 
Had the proper procedures been followed, 
there is no reason why the Nos. 3 and 4 
engines could not have been restarted. 
When the No. 4 fuel tank was run dry, 
the No. 4 fuel tank shutoff salve remained 
open. Tile No. 4 fuel boost pump con- 
tinued to operate pumping air into the 
crossfecd manifold and thus to both engine 
fuel supply lines. Since the No. 3 fuel 
boost pump was inoperative, fuel by gravity 
and suction of the No. 3 engine-driven 
fuel pump would have to displace the 
air in the fuel lines. It is believed that 
the No. 3 engine would have restarted had 
the No. 4 fuel boost pump been turned off, 
and had enough time been allowed to 
prime the No. 3 engine-driven pump. It 
is also believed that it would have started 
had the crossfecd salves been closed. 

The engines could also have been re- 
started by opening the midship crossfeed 
valve. This valve svould have allowed fuel 
from tanks Nos. 1 and 2 and under boost 
pump pressure to be supplied to engines 
Nos. 3 and 4. 

The first contact with the Richmond 
tower was made at 2112. At this time Nos. 
3 and 4 engines had been feathered and 
the decision had been made to land at 
Richmond. According to testimony the crew 
was experiencing no unusual problems in 
operating the aircraft on its two remaining 
engines. In point of fact the aircraft flew 
satisfactorily for at least eight minutes after 
this call was made. 

The Lockheed MM 1 ) aircraft was de- 
signed in accordance with the requirements 
of Part 4b of the Civil Air Regulations. 
Among the many capabilities the aircraft 
must demonstrate for certification is the 
ability to sustain flight satisfactorily with 
two engines on the same side inoperative. 
N 2737A obviously met this criterion. 


As the aircraft was proceeding to Byrd 
Field the decision was made to land on Run- 
way 33. The tower was so notified and it 
must be assumed that both pilots Were aware 
of this intention. It is clear that both 
captains were issuing orders 3iid both were 
attempting to command the flight. Green- 
lee. although senior with the company, had 
elected to act as copilot. Yet. during the 
emergency he issued orders to the other 
crew members as captain. From all of the 
testimony the Board concludes that confu- 
sion prevailed in the cockpit due to lack of 
crew coordination and the issuing of con- 
flicting orders. Greenlee’s sudden turn to 
attempt a landing on Runway 02 is a clear 
indication that a division of command and 
lack of coordination existed. His actuation 
of the landing gear selector handle was 
equally rash. Conway testified that when 
this turn had been made and the gear 
handle lowered he did not see any indica- 
tion of the landing gear extending. I Ie then 
"recycled the landing gear up." 

Normally on the L-049 hydraulic power 
for landing gear actuation is supplied by 
the Nos. 3 and 4 engine-driven hydraulic 
pumps. Consequently the loss of engines 
Nos. 3 and 4 would result in total loss of 
hydraulic power for this operation. How- 
ever, N 2737A was equipped with a hy- 
draulic crossover salve (normally operated 


from the cockpit by a switch) which would 
permit hydraulic pressure from Nos. 1 and 
2 engine-driven pumps (the primary hy- 
draulic system) to be supplied to the landing 
gear. Imperial’s other two Constellations 
were not equipped with this type of cross- 

As noted above, this valve and its motor 
were recovered and showed no evidence of 
malfunction. I he valve was in the closed 
position. In addition, the No. 2 hydraulic 
pump was operable. Based on all this evi- 
dence, it is the Board's conclusion that the 
crew did not open the hydraulic crossover 
valve. Notwithstanding their testimony, it 
is further concluded that the crew was 
unaware that the aircraft was equipped with 
this valve. Had this valve been opened 
the landing gear would have extended in 
20 to 25 sec. 

When the landing gear did not extend, it 
became apparent that the landing on Run- 
way 02 would have to be abandoned. Ac- 
cording to testimony both pilots called for 
full power on engines Nos. 1 and 2. Ap- 
parently Conway took over the flight con- 
trols again and started a right turn to Run- 
way 33. He then again passed control of the 
airplane to Greenlee because Greenlee could 
keep the runway in sight. 

From the location of the wreckage it is 
apparent that the landing pattern was poorly 
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Attention engineers & scientists interested in... 


ADVANCED 

SPACE COMMUNICATION 
RESEARCH 
AND DEVELOPMENT 


Unusual analysis and design problems in a variety of Missile and 
Space programs at Lockheed Missiles & Space Company are chal- 
lenging the state-of-the-art of equipment and system design. 

New techniques are currently being evolved for vehicle-borne data 
storage and processing devices, vehicle and ground-based trans- 
mitters, receivers, multiplexers and coding devices. 

Engineers and scientists of exceptional talent and productivity are 
invited to join a group with an outstanding record of accomplish- 
ment, offering new opportunities for significant achievement and 
advancement. This invitation extends to recent graduates as well as 
senior and supervisory personnel. 

Challenging areas of assignment include: 

• Development of core memory and magnetic logic circuit design 
for space borne equipment. 

• Design of solid state digital and switching circuits for space and 
ground applications. 

• High density magnetic and solid state circuit packaging for severe 
environmental conditions. 

• Development of vehicle-borne signal handling equipment includ- 
ing multiplexing, digitizing, and processing devices. 

• Development of new and flexible ground-based detection, demul- 
tiplexing and decoding devices. 

• Analysis of capabilities and limitations of new techniques in com- 
munication systems for satellites and deep space probes. 

• Development of new coding and modulation techniques for 
improved communication efficiency and link security. 

FOR FURTHER INFORMATION please write Research & Develop- 
ment Staff, Department M-139, 599 North Mathilda Avenue, Sunny- 
vale, California. An Equal Opportunity Employer. 


LOCKHEED 

MISSILES & SPACE COMPANY 

A GROUP DIVISION OP LOCKHEED AIRCRAFT CORPORATION 




executed. It is believed that when the air- 
plane was on its base leg the bank angle was 
steepened in an attempt to avoid overshoot- 
ing the extended centerline of the runway. 
This increased angle of bank and increased 
rate of turn bled off airspeed and the air- 
craft began to sink. To try to arrest the sink 
rate Greenlee called for . . . "all the power 
you got." By this time the No. 1 engine 
was destroying itself as a result of the over 
boosting during the emergency. It failed 

With only one engine delivering power 
it was impossible to maintain flight and 
the aircraft stalled into the trees. 

It is apparent that few, if any. traumatic 
injuries to the occupants were incurred by 
the impact. The distribution of carbon 
monoxide levels found in the blood de- 
scribes a normal biologic curse, with some 
succumbing at fairly low levels and others 
attaining 80% saturation. This range is to 
be expected due to suriancc in individual 
tolerance, variance in source of blood ana- 
lyzed, variance in carbon monoxide and oxy- 
gen concentration in inspired air, and 
variance in the cardiorespiratory systems of 
the individuals. 

Certain portions of the cabin were evi- 
dently ruptured during impact with the trees 
permitting smoke and flame to fill the cabin 
immediately. The threshold of useful con- 
sciousness of occupants exposed to carbon 
monoxide is a function of the concentration 
of CO, the rate of consumption of available 
oxygen by the fire, the physical condition 
of the subjects, individual tolerance factors 
and the total exposure time. 

Estimates of the expected elapsed time 
from impact to loss of mobility of cabin 
occupants arc from as little as 80 sec. to as 
long as two minutes, under such extreme 
conditions. It would be expected then, that 
with known available escape routes, time 
would have permitted at least a small num- 
ber of occupants to escape. Possible limit- 
ing factors include dense smoke, rising am- 
bient heat, radiation, shock, panic, no prepa- 
ration for emergency evacuation, and the 
possibility of jammed or blocked exits. 

From a study of all the information avail- 
able to the Board it is concluded that this 
flight crew was not capable of performing 
the function or assuming the responsibility 
for the job they presumed to do. The 
Board further concludes that the manage- 
ment personnel of Imperial Airlines should 
have been aware of the manner in which 
company operations were being accom- 
plished. It is believed that the sub-standard 
maintenance practices of Imperial’s em- 
ployes were condoned by management. The 

uel records were kept bv the company con- 
firms this conclusion. 

The Federal Aviation Agency, which is 
charged with the responsibility of inspec- 
tion for compliance with Civil Air Regula- 
tions and minimum safety standards by all 
air carriers, conducted extensive inspections 
of Imperial's operations and maintenance 
practices and procedures over a period of 
almost a year prior to the accident. Numer- 
ous improper operational procedures, and 
maintenance practices were found. It is indi- 
cated that Imperial did take some correc- 
tive action when specific items were pointed 
out. However, it is also evident that Im- 
perial's management did not make satisfac- 


tory efforts on their own to improve the 
overall operations and maintenance stand- 
ards of the company, but only corrected 
those items which the Federal Aviation 
Agency pressed. 

Probable Cause 

The Board determines the probable cause 
of this aecident was the lack of command 
coordination and decision, lack of judgment, 
and lack of knowledge of the equipment 
resulting in loss of power in three engines 
creating an emergency situation which the 
crew could not handle. 

By the Civil Aeronautics Board: 

Alas S. Bovn 
Chairman 

Robert T. Murphy 
Vice Chairman 

Chan Curney 
Member 

G. Joseph Minetti 
Member 

Whitney Gh.uu.and 
Member 

Supplementary Data 

The Civil Aeronautics Board was notified 
of this accident at 10:00 p. m., on Nov. 8, 
1961. Investigators were immediately dis- 
patched to the scene and an investigation 
was initiated and conducted in accordance 
with the provisions of Title 702(a)(2) of 
the Federal Aviation Act of 1958. A public 
hearing was ordered by the Board and held 
at the John Marshall Hotel, Richmond, 
Virginia, on Nov. 21 and 22, 1961. The 
hearing was continued at the Barcelona Ho- 
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NEW opportunities in 
MISSILE ENGINEERING 
for: 


PHYSICISTS 
MECHANICAL & 
ELECTRICAL 
DESIGN ENGINEERS 
SYSTEMS 
ENGINEERS 


The Hughes Tucson Engi- 
neering Laboratory is again 
expanding its scope of opera- 
tions. Challenging new op- 
portunities have been created 
with stateoftheartadvancesin 
missile & space engineering. 
The scope of engineering ef- 
fort at Hughes Tucson in- 
cludes operational as well as 
advanced missiles and sub- 
system designs for space 
programs. 

Specific areas of immediate 
needs include: 

• Circuit Design 

• TransistorTechniques 

• Electromechanical 
Design 

• Infrared theory 

• Microwave Antenna 
Design 

• Miniaturization 

• Hydraulics 

• Controls 

Engineers and Physicists who 
like to work on important 
problems will find this dy- 
namic organization an Ideal 
environment in which to ex- 
ercise creative talents. 

If your goals include — work 
on vital projects with recog- 
nized leaders in the field — 
to live In the heart of the year- 
around, healthful Southwest- 
ern vacation land — to con- 
tinue advanced studies (at the 
University of Arizona) — and 
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AC, The Electronics Division of General Motors, is now seeking creative engineers, 
physicists and mathematicians to fill important and challenging positions in the 
Advanced Navigation Field. The positions: 
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What is "Pinpoint Recruiting”? 

It is the act of going directly to the most concentrated source of supply 
to find ‘the right man’ for the job. 

No matter in what field of specialization the aerospace engineer belongs, he 
claims Aviation Week and Space Technology as his professional literature. 
Through its consistently high calibre editorial content, he keeps abreast of 
technological industry developments in which he is a vital force. 


Your most direct link to ‘the right n 
he makes it his business to read. 


>’ is in the pages of the publication 


Aviation Week 

>■< Spate Technology 
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What are your specifications for professional growth? 

The scientific staff of IBM's Systems Development Department is seeking 
Systems Engineers with the background and ability to undertake respon- 
sible assignments at both intermediate and senior levels. Current con- 
tracts and related programs offer excellent opportunities to participate in 
and contribute to vital national projects in: 

Administrative & Management Systems Intelligence Systems 
Command Systems Space Systems 

Communications Systems Undersea Warfare 

Do your career "specifications" include the need to continue your profes- 
sional development and to derive personal satisfaction by applying your 
skills in significant programs? Then you should explore the potential 
value an assignment with IBM's Systems Development Department can 
have for you. You will work with senior people in such fields as mathe- 
matics, physics, communications, astronomy, human factors and many 
related areas. IBM offers advanced education opportunities, a liberal bene- 
fits program, and salaries commensurate with ability. 

Immediate Assignments. If your background and experience relate to the 
following topics, Systems Development has an immediate opening for you 
to consider: 

Communications Facilities Communications Equipment Design 

Diagnostics and Maintenance Data Processing Equip. Specification 

Human Factors — Subsystem Display and Display Systems Design 

Systems Configuration & Design Installation and Environment 
Candidates with one or more degrees in Electrical Engineering or related 
fields are preferred, and a knowledge of government operational and R & D 

activities is helpful. These assignments are in the Washington, D.C., area and 

in Nebraska. Employment interviews are conducted by professional staff 
members at these locations. IBM is an Equal Opportunity Employer. Quali- 
fied applicants are invited to explore the career opportunities with Systems 
Development by writing to: John V. Croker, Dept. 52403, IBM Systems De- 
velopment Department, 7220 Wisconsin Ave., Bethesda 12, Maryland. 

IBM 
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LETTERS 


ARS Merger Comment 

I 3m gratified by the detailed coverage 
which Aviation Week recently gave to 
the contemplated consolidation of the 
American Rocket Society and the Institute 
of the Aerospace Sciences. 

There would appear, however, to be 
aspects of the store tliat may tend to cause 
some confusion m the minds of those 
who are interested in these proceedings 
and which may convey an impression that 
is not quite in keeping with the facts. 
In the interests of objective coverage I am 
icquesting you to bring the facts of the 
matter to the attention of your readers. 

It is true that considerable discussion 
did take place during the recent annual 
meeting of the IAS on the question of a 
possible consolidation. Both President Root 
of the IAS. myself and other members of 
both organizations were involved in many 
of these discussions, and as might be ex- 
pected differing viewpoints were expressed 
in many instances. At the joint meeting 
of the boards of the two societies all as- 
pects of the proposed consolidation were 
critically examined and I can report to you 
that while there svere honest differences 
of opinion in regard to the detailed means 
on how the object of a consolidated or- 
ganization might be best attained, there 
was complete unanimity on the decision 
to proceed with consolidation studies. 
Neither President Root nor I could discern 
anv serious political arguments directed 
against the exploration of a possible con- 
solidation or could we detect any significant 
amount of dogmatic viewpoints which 
would indicate that such differences as 
may exist would be irreconcilable. 

Both President Root and I are. through 
personal letters to our memberships, striv- 
ing to keep each and even- member of both 
organizations fully and factually abreast of 
the developments taking place during these 
exploratory proceedings. Both of us wel- 
come serious and objective discussion of 
the question at hand and I can assure you 
that consolidation is not "going to take 
place over a lot of dead bodies." It is 
our intent that when the question of a con- 
solidation has been fully and dispassionately 
explored and a plan has been rationally 
developed and reviewed by the constituted 
authorities of both organizations, the ques- 
tion will be submitted to the full voting 
memberships. Their decision as to whe- 
ther or not consolidation is in the best 
interests of the profession represented by 
Ihe tsvo organizations, and the national 
welfare will, of course, determine the 
future course of both organizations. 

I might add that there has been an 
overwhelmingly favorable reaction from the 
memberships of both the IAS and the 
ARS to the decision to seriously explore 
and develop a plan for a consolidated or- 
ganization. Responses received to date 
by President Root and myself indicate that 
approximately 90% of both memberships 
endorse the plan for seriously contemplating 
a consolidation of the ARS and the IAS. 

W. H. Pickerinc, President 

American Rocket Society 



IAS Merger Comment 

In the interest of forestalling any possible 
misunderstanding that might arise in con- 
nection with your recent article. I would 
like to request that yon carry the following 
message in your letters to editor section. 
I am informed that Dr. W. H. Pickering, 
American Rocket Society president, is send- 
ing you a similar letter. My message is: 

We appreciate the prominent coverage 
which Aviation Week accorded in its 
Jan. 29 issue (p. 261 to the IAS 30th An- 
nual Meeting and to the current Institute 
of the Aerospace Sciences/American Rocket 
Socictv consolidation negotiations. 

We hasten, however, to allay your fears 
regarding serious dissension within the 
membership of either the IAS or ARS. 
To be sure, there was and is honest dif- 
ference of opinion, free and unrestricted 
discussion, and a realistic facing of potential 
problems. All of these are good, necessary, 
and in the best American tradition. As 
the responsible executive officers of our 
respective organizations, Dr. Pickering and 
I have fully informed our entire member- 
ships, by personal letter, regarding the con- 
solidation matter under consideration. Fur- 
thermore. each of us has made his letter 
available for dissemination to the entire 
membership of the other organization. Both 
these letters sincerely solicit our members' 
views and opinions. You will be pleased 
to know that the overwhelming majority 
of responses in both societies continues to 
be favorable. 

As you so aptly described, from informa- 
tion sve jointly supplied to all news media, 
we are now at work, defining more explicitly 
the nature and ramifications of this proposed 
consolidation. Dedicated members of both 
groups have rolled up their sleeves, as 
scmblcd. correlated, and disseminated the 
great amount of detailed data so necessary 
tor the exercise of calm and rational judg- 
ment in the assessment of all important 
matters to be considered in this consoli- 
dation of two well established and re- 
spected professional groups. 

The combined memberships continue to 
have every opportunity to be heard, and 
ultimately will vote on this important 
joint venture. We arc confident that, if 
unhampered by outside influences, the 
American processes of free expression, free 
choice, and free vote will ultimately result 
in a unified, strengthened, more profes- 
sional. and more respected voice for a very 
important segment of the U. S. enginecr- 

To set the record straiaht on two points 
in your article, we reiterate here the data 
furnished to all news media which clearly 


1. Latest membership figures are 19.962 
for LAS, and 19,750 for ARS. 

2. IAS fixed assets are $3.25 million, 
not $3.5 million which you labeled "liquid 

We will welcome your objective report- 
ing and continued interest in our joint 
venture. Wc are confident it can make- 

profession, to the aerospace industry, and 
to the national aerospace programs. 

L. Eocene Root, President 
Institute of the Aerospace Sciences 

(Aviation Week is glad to give Dr. 
Pickering and Mr. Root the opportunity to 
comment on the coverage of the 30th annual 
meeting of the Institute of the Aerospace 
Sciences and the proposed consolidation of 
that organization with the American Rocket 
Society. 

The information cited by Mr. Root on the 
membership of ARS differs from figures sup- 
plied bv ARS headquarters. As of Jan. 25, 
the date of the Board meeting, membership 
in the ARS was 20,450, including 1.218 
pending members who. as a matter nt ARS 
policy, are counted in the membership totals. 
Information supplied to this magazine by 
IAS official spokesmen showed an ARS total 
membership of 19,232, which docs not agree 
either with the data in Mr. Root's letter or 
that available from ARS. 

Official I/AS spokesmen also told Aviation- 
Week that the liquid cash reserves of the 
IAS approximated $3.5 million, and when 
questioned about the use of the term "liquid 
cash reserve" replied that it was considered 
to be that by IAS accountants who believed 
the amount could be realized within 90 days, 
should liquidation ever become necessary. 

Aviation Week supports the move to in- 
vestigate consolidation of professional socie- 
ties in those cases where the original tech- 
nologies have expanded to common ground. 
As a corporate member of ARS. and with 
engineering editors whose membership in 
the IAS dates back almost a quarter-century. 
Aviation Week is interested only in objec- 
tive reporting on the progress toward con- 
solidation. — Ed.! 


Honeycomb Structure 

Your article describing the new Beech- 
craft Musketeer (AW Dec. 4, p. 94) points 
out that this is believed to be the first busi- 
ness airplane having bonded aluminum 
lioncvcomb construction in the wings. 

This may be correct if you limit it to the 
U.S.A., but in Sweden the MFI-10 Vipan 
has been flying more than one year with 
bonded aluminum honeycomb employed 
not only in the wings but also in the 
fuselage and control surfaces. Vipan's sand- 
wich structure consists of Hexcel aluminum 
honevcomb bonded to .012-016 aluminum 
sheet (6053). 

The four-seater high-wing prototype 
powered by a 160-hp. Lycoming is presently 
undergoing Federal Aviation Agency certi 
fication tests after successful company test 
ing. Ove Dahlen 

Malmo Flygindustri 
Malmo. Sweden 
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CLIFTON PRECISION OFFERS 

SIZE 8 SYNCHROS 

OF GUARANTEED 

5' (— ) ACCURACY 



Extreme uniformity and thermal stability 
are maintained in these premium synchros 
in all electrical characteristics— and espe- 
cially accuracy. 

They are high temperature resistant units 
and retain their stable characteristics over 
a temperature range of— 55°Cto+125°C. 
Exposure to +150°C is feasible for short 
periods of time. 

These are production line units — not se- 
lected. Delivery is in 45 days; prototype 
quantities immediately. 





For additional information, call or write our Sales Department, SOSO State Road, Drexel 
Hill, Pennsylvania, MAdison 2-1000, TWX LNSDWN, PA. 1122(U) — or our Representatives. 

CLIFTON PRECISION PRODUCTS CO., INC. 

Clifton Heights, Pennsylvania 

ENGINEERS— Join a pioneer in the rotary components field. Write David 0. Brown, Director of Personnel. 





FEB. 23 1962 



Offices in the air 


More than 30,000 aircraft are now used for 
business flying in this country. Engines from 
Avco's Lycoming Division today power more 
twin-engined planes for executive and utility 





uses than those of any other manufacturer. 
Leading executive aircraft manufacturers de- 
pend on Lycoming engines for reliability, 
operating economy, and lower maintenance. 


>4kco 


UNUSUAL CAREER OPPORTUNITIES FOR QUALIFIED SCIENTISTS AND ENGINEERS. ..REGARDLESS 
OF RACE, CREED, COLOR OR NATIONAL ORIGIN . ..WRITE AVCO TODAY. AVCO CORPORATION, 750 THIRD AVENUE, NEW YORK 17, NEW YORK 


